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wherein R 1 represents hydrogen atom, hydroxyl group, 
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aryt group; R 2 represents hydrogen atom, an alkyl 
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cyclic amino group, or phenoxy group; ring A represents 
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tuted; R 3 represents a saturated nitrogen-containing 
heterocyclic group; and m represents an integer of from 
0 to 3. The derivatives have excellent inhibitory actions 
against production of TNF or IL-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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Description 

Technical Field 

5 [0001] The present invention relates to novel 1H-imldazopyridlne derivatives or salts thereof which have a potent 
inhibitory action against production of tumor necrotizing factor (TNF) or interteukin~1 (IL-1) and are useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNF, 
IL-1 is mediated, which include chronic inflammatory diseases (e.g., rheumatic arthritis, osteoarthritis, etc.). allergic 
rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases [autoimmune 

10 hemic diseases (e g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, etc.), autoimmune intestinal 
diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune corneitis (e.g., keratoconjunctivitis sicca, spring 
catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythema- 
todes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like], diabetes, cancerous cachexia, HIV-infectlous cachexia and the like. 

13 

Background Art 

[0002] Some compounds having 1 H-imidazoquinollne structure are known which are analogous to the compounds 
of the present invention. Journal of Medicinal Chemistry, Vol. 11, p. 87 (1968) discloses 1-{2-piperidinoethyl)-1H-imi- 

20 dazot4,5-c]-quinoline, Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-123488/1985 discloses 1-iso- 
butyl-1 H-irnidazo[4,5-c)qulnollne-4-am)ne (general name: imiquimod) as a compound having an antiviral action, and 
Hungarian Patent Publication No. 34479 (Patent No. 190109) discloses 1 -(2-diethylaminoethy1)-1 H-lmidazo^S-cJqul- 
noline as a compound having analgesic end anticonvulsant actions. However, 1 H-imidazopyridine derivatives as those 
according to the present invention have never been known so far. 

23 [0003] Moreover, the aforementioned imiquimod has been known to have an inducing action of a few kinds of cy- 
tokines such as interferon (I FN), TNF, IL-1 and the like, which is described in Journal of Interferon Research, Vol. 14, 
p. 81 (1994). However, 1 H-imldazopyridine derivatives or 1H-lmida2oqulnollne derivatives having an Inhibitory action 
against production of TNF or IL-1 , which action is totally opposite to those taught by the aforementioned prior arts, 
have never been known so far. 

30 

Disclosure of the Invention 

[0004] An object of the present invention is to provide novel compounds which have excellent inhibitory actions 
against production of cytokines such as TNF and IL-1 and the like are useful as medicaments. 
33 [0005] The inventors of the present invention made intensive studies to achieve the object. As a result, they found 
novel 1 H-imidazopyridine derivatives which have an excellent inhibitory action against production of TNF or IL-1 and 
achieved the present invention. 

[0006) The present invention thus relates to novel 1 H-lmldazopyrtdlne derivatives represented by the following gen- 
eral formula (I) or salts thereof: 

40 



45 




50 wherein R 1 represents hydrogen atom, hydroxy! group, an alkyl group which may have one or more substttuents, a 
cycloaiky} group which may be substituted, a styryl group which may be substituted, or an aryl group which may have 
one or more substttuents; R 2 represents hydrogen atom, an alkyl group, a halogen atom, hydro xyi group, an amino 
group which may have one or two substituents, a cyclic amino group which may be substituted, or a phenoxy group 
which may be substituted; ring A represents a homocydlc or heterocyclic ring which may be substituted with one or 

53 more alkyl groups, alkoxyl groups, or halogen atoms; RP represents a saturated nitrogen-containing heterocyclic group 
which may be substituted; and m represents an integer of from 0 to 3; provided that, when R 3 represents unsubstituted 
piperidino group, at least one of R 1 and R 2 is not hydrogen atom. 

[0007] According to the second embodiment of the present invention, there are provided novel 1 H-imidazopyridine 
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derivatives represented by the following general formula (II) or salts thereof: 



5 



10 




wherein R 1 , R 2 , ring A and m have the same meanings as those defined above; R 4 represents hydrogen atom, an alkyl 
group, benzyl group, triphenylmethyl group, an alkanoyl group which may be substituted, an alkoxycarbonyl group, 

15 benzyloxycamonyl group, a thlocarbamoyl group which may be substituted, an alkanesutfonyl group, a benzenesulfonyl 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[0008] According to the third embodiment of the present Invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (!) and (II), the compounds wherein ring A is a benzene ring or a 

20 thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament which comprises as an active ingredient the 
compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytokine such as TNF, IL-1 is mediated, which Include chronic inflammatory diseases (e.g., rheumatic arthritis, os- 

25 teoarthrttis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, 
etc.), autoimmune Intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitls (e.g., kera- 
toconjunctivitis sicca, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 

30 riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 
[0010] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (II), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases in which a cytokine such as TNF, 
IL-1 is mediated, which comprises the step of administering a preventively or therapeutically effective amount of the 

35 compound represented by the aforementioned general formula (I) or (11), or a pharmacologically acceptable salt thereof 
to a mammal including a human. In addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or lnterleukin-1 (IL-1) which comprises as an active Ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 

40 Best Mode for Carrying Out the Invention 

[0011] Specific explanations of the compounds of the aforementioned general formulas (I) and (II) of the present 
invention will be given below. The compounds represented by the aforementioned general formula (II) are characterized 
In that they have a specific saturated nitrogen-containing heterocyclic group which may have specific substltuents as 
43 r3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (II), and it should be 
understood thai any compounds having as R 3 a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall within the scope of the present Invention. 

[0012] In the aforementioned general formulas (I) and (ll), examples of the alkyl group represented by R 1 , R 2 or R 4 
30 include, for example, methyl group, ethyl group, n-propyl group, Isopropyi group, n-butyl group, Isobulyl group, sec- 
butyl group, tert-butyt group, n-pentyl group, Isopentyl group, neopentyl group, n-hexyl group and the like. 
[0013] Examples of the cycloaikyl group represented by R 1 include, for example, cyclopropyl group, cycfobutyl group, 
cyclopentyl group, cyclohexyl group, cycioheptyl group and the like. Examples of the aryl group represented by R 1 
Include, for example, phenyl group, 2-pyridyl group, 3-pyridyl group, 4-pyridyl group, 3-pyridazinyl group, 4-pyridazinyl 
35 group, 2-pyrimidtnyl group, 4-pyrimidinyl group, 5-pyrimidinyl group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thlenyl group, 3-thlenyl group, 1-pyrrolyl group, 2-pyrrolyl group, 3-pyrrolyt group, 1-lmldazolyt group, 2-imWazolyt 
group, 4-imidazoryl group, 1 -pyrazoly! group, 3-pyrazolyl group, 4-pyrazofyl group, 5-pyrazofyt group, 2-oxazotyl group, 
4-oxazofyl group, 3-isoxazolyl group, 4-isoxazolyi group, 5-isoxazofyl group, 2-thiazotyl group, 4-thiazotyt group, 5-thi- 
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azolyl group, 3-isothiazolyl group, 4-isothiazolyl group, 5-isothiazoryt group, 1,2,3-triazol-1-yl group 1 2 3-triazoM-vl 
group, 1,2,3-triazol-5-yl group, 1,2,4-triazol-1-yl group, 1 ,2,4-triazol-3-yl group, 1,2,4-triazol-5-yl group, 1-tetrazolyl 
group, 5-tetrazolyl group, 1 ,2,5-thiadiazoi-3-yl group, 1-indolyl group, 2-indolyl group, 3-indolyl group and the like 
[001 4] Examples of the halogen atom represented by R* Include, for example, fluorine atom, chlorine atom, bromine 
atom, and iodine atom. Examples of the amino group which may have one or two substituents that is represented by 
R2 include, for example, amino group, methytamino group, ethylamino group, n-propylamino group, isopropylamino 
group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexylamino group, dimethylami- 
no group, diethylamino group, anilino group, pyridytamino group, 4-pyridylmethylamino group, benzylernino group, p- 
methoxyben2ylamino group, dlbenzylamino group and the like. Examples of the cyclic amino group represented by R2 
include, for example, 1-aziridinyl group, 1-azetidinyi group, 1-pyrrolidinyl group, piperidino group, 1-piperazinyl group 
hexahydro-IH-azepin-1-yl group, hexahydro-1 H-1,4-diazepin-1-yl group, morpholino group, 4-thiomorpholinyl aroutl 
and the like. 

[0015J Examples of the homocyclic or heterocyclic ring represented by ring A in the aforementioned general formulas 
(I) and (II) include, for example, benzene ring, cyclopentene ring, cyclohexene ring, cycloheptene ring, cyclooctene 
ring, cycloheptadlene ring, thiophene ring, furan ring, pyridine ring, pyrazlne ring, pyrrole ring, thiazole ring, oxazole 
ring, azepine ring and the like. Examples of the alkyl group which may be substituted on the homocyclic or heterocyclic 
ring include, for example, methyl group, ethyl group, n-propyl group, isopropyl group, n-butyf group, isobutyl group, 
sec-butyl group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyf group and the like. Exam- 
ples of the alkoxyl group which may be substituted on the said ring include, for example, methoxy group, ethoxy group 
n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, n-pentytoxy 
group, isopentyloxy group, neopentyloxy group, n-hexyloxy group and the like. Examples of the halogen atom which 
may be substituted on the said ring include, for example, fluorine atom, chlorine atom, bromine atom, and iodine atom 
The number and kind of these substituents are not particularly limited, and when two or more substituents exist they 
may be the same or different 

[001 8] In the aforementioned general formula (I), the saturated nitrogen-containing heterocyclic group represented 
by R3 means a saturated nitrogen-containing heterocyclic group which has one or more nitrogen atoms as ring-con- 
stituting atom(s), and which may further have one or more oxygen atoms or sulfur atoms as ring-constituting atoms 
Examples Include 1 -azlridlnyl group, 2-aziridinyl group, 1 -azetidlnyl group, 2-azetldlnyf group, 3-azetidlnyt group, 1 -pyr- 
rolidinyl group, 2-pyrrolidinyl group, 3-pyrrolldinyl group, pyrazolidlnyt group, imidazolldinyl group, piperidino group, 
2-piperidyl group, 3-piperidyl group, 4-piperidyl group, 1 -piperazinyl group, 2-piperazinyl group, hexahydro-1 H-azepin- 
1 -yl group, hexahydro-1 H-azepln-2-yl group, hexahydro-1 H-azepin-3-yl group, hexahydro-1 H-azepln-4-yl group, hex- 
ahydro-1 H-1,4-diazepin-1-yl group, hexahydro-1 H-t,4-diazepin-2-yl group, hexahydro-1 H-1 ,4-diazepin-5-yl group, 
hexahydro-1 H-1 ,4-diazepin-6-yl group, 2-morphoiinyt group, 3-morpholinyl group, morpholino group, 2-thiomorpholinyi 
group, 3-thlomorpholInyl group, 4-thlomorphollnyi group, 3-lsoxazolIdlnyl group, 3-isothlazolldlnyl group, 1 ,2,3-triazo- 
lldln-4-yl group, 1 ,2,4-trlazolldln-3-yl group, 1 ,2,5-thladiazolln-3-yi group and the like, and preferred groups Include, for 
example, 3-piperidyl group, 4-piperidyl group, 1 -piperazinyl group, 2-piperazinyl group, 3-pyrrolidinyl group, 2-azetldlnyl 
group, 3-azetidlnyl group, 2-morphollnyl group, 2-thlomorphollnyl group and the like. 

[0017] In the aforementioned general formula (II), examples of the alkanoyl group which may be substituted that is 
represented by R 4 include, for example, formyl group, acetyl group, propionyl group, n-butyryl group, isobutyryl group, 
valeryi group, isovaleryl group, plvaloyl group, fluoroacetyl group, difluoroacetyl group, trifluoroacetyl group, chloro- 
acetyl group, dichloroacetyl group, trichloroacetyl group and the like. Examples of the alkoxycarbonyt group represent- 
ed by Fr* include, for example, methoxycarbonyl group, ethoxycarbonyt group, n-propoxycarbonyl group, isopropoxy- 
carbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 
group, n-pentyloxycarbonyl group, n-hexytoxycarbonyl group and the like. Examples of the thlocarbamoyf group which 
may be substituted that is represented by R* include, for example, thiocarbamoyl group, methylthiocarbamoyl group, 
ethylthiocarbamoyl group, n-propylthlocarbamoyt group, isopropylthlocarbamoyl group, n-butylthiocarbamoyi group! 
isobutyfthtocarbamoyt group, sec-butylthlocarbamoyl group, tert-butylthlocarbamoyl group and the like. Examples of 
the alkanesulfonyt group represented by R 4 Include, for example, methanesulfonyl group, ethanesulfonyl group, n- 
propanesuttonyi group, n-butanesulfonyl group and the like. 

[001 8) In the present specification, with respect to the substituting/binding position of the terms the aryl group', the 
homocydlc or heterocyclic ring" and "saturated nitrogen-containing heterocyclic group*, the terms herein used encom- 
pass any groups in their meanings which may substitute/bind at any position on a substitutable/bondable element 
among ring-constituting atoms, so long as the substituting/binding position is not particularly limited, as some examples 
are shown above. 

[0O19J In the aforementioned general formulas (I) and (II) of the present invention, when certain functional groups 
are referred to as "which may be substituted" or "which may have substltutents," the substltuent may be any group so 
long as It can substitute on the functional groups. The number and kind of the substltuent are not particularly limited, 
and when two or more substituents exist, they may be the same or different Examples include halogen atoms such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxy! group; alkyl groups such as methyl group, ethyl group, 
n-propyl group, Isopropyl group, n-butyl group, teobutyl group, sec-butyl group, tert-butyl group, n-pentyl group, iso- 
pentyl group, neopentyl group, and n-hexyl group; trtfiuoromethyt group; aryl groups such as phenyl group, naphthyl 
group and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, isopropoxy group, 

5 n-butoxy group, Isobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamino group, n-propylamlno 
group, isopropylamino group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cydohexy- 
lamino group, dimethylamino group, dlethylamino group, anillno group, pyridylamlno group, benzytamino group, diben- 
zylamino group, ecetylamino group, trlfluoroacetylamino group, tert-butoxycarbonylamino group, benzyioxycarbo- 

10 nylamino group.'benzhydrylamino group, and triphenylmethylamino group; f ormyl group; alkanoyl groups such as acetyl 
group, propionyl group, n-butyryl group, isobutyryl group, valeryl group, isovaleryl group, pivaloyl group, fluoroacetyl 
group", difluoroacetyl group, trtfluoroacetyl group, chloroacetyl group, dlchloroacetyl group, and trtehloroacetyl group; 
alkoxycarbonyl groups such as methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropox- 
ycarbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyt group, sec-butoxycarbonyl group, tert-butoxycamonyl 

15 group n-pentyloxycarbonyl group, and n-hexyloxycarbonyl group; benzyloxycarbonyi group; carbamoyl group; alkyl- 
carbamoyl groups such as methylcarbamoyl group, ethylcarbamoyi group, n-propylcarbamoyl group, isopropylcar- 
bamoyl group, n-butylcarbamoyl group, isobutytcarbamoyl group, sec-butytearbamoyl group, and tert-butylcarbamoyl 
group; thiocarbamoyl group; alkylthlocarbamoyl groups such as methylth Carbamoyl group, ethyrthlocarbamoyt group, 
n-projiylthiocarbamoyl group, isopropylthiocerbamoyl group, n-butylthiocarbamoyl group, isobutylthlocarbamoyl 

20 group, sec-butylthiocarbamoyl group, andtert-butylthiocarbamoyl group; amidino group; alkylthio groups such as meth- 
ylthlo group; alkanesulflnyl groups such as methanesulflnyt group; alkanesulfonyl groups such as methanesutforry! 
group, ethanesutfonyt group, n-propanesulfonyl group, and n-butanesulfonyl group; arylsutfonyl groups such as p- 
toluenesulfonyl group, p-methoxybenzenesulfonyl group, and p-fluorobenzenesulfonyt group; aralkyt groups such as 
benzyl group, naphthyl group, pyridytmethyl group, rurfuryl group, and triphenylmethyl group; nitro group; cyano group; 

23 sulfamoyl group; oxo group; hydroxylmlno group; alkoxylmlno groups such as methoxylmino group, ethoxyimlno group, 
n-propoxyimino group, and isopropoxyimino group; ethylenedloxy group and the like. 

[0020) The compounds represented by the aforementioned general formulas (I) and (II) of the present Invention can 
be converted Into salts, preferably, pharmacologically acceptable salts, If desired; or free bases can be generated from 
the resulting salts. 

30 [0021] Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (I) and (II) of the present invention Include add-addltlon salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, nitric acid, sulfuric acid, and phosphoric 
acid- and salts with organic acids such as acetic acid, propionic acid, butyric acid, formic acid, valeric acid, maleic acid, 
tumeric acid, citric acid, oxalic add, malic acid, succinic acid, lactic acid, methanesulfonlc add. ethanesulfonlc add, 

33 benzenesultonic acid, p-toluenesulfonic add, mandellc add. 1 O-camphoraulfonic acid, tartaric acid, stearic add. glu- 
conic acid, nicotinic acid, trtfluoroacetic acid, and benzoic add. 

[0022] Among the compounds represented by the aforementioned general formulas (I) and (II) of the present inven- 
tion, optical isomers may exist for compounds having asymmetric carbons. These optical active compounds and mix- 
tures thereof fall within the scope of the present invention. 
40 [0023] The compounds represented by the aforementioned general formulas (I) and (II) or the salts thereof according 
to the present invention can exist as any crystalline form depending on manufacturing conditions, or exist as any 
hydrate or soh/ate. These crystalline forms, hydrates or solvates, and mixtures thereof fall within the scope of the 
present Invention. 

[0024] Preferred compounds of the present Invention include, for example, the following compounds and salts there- 
43 of; however, the present invention Is not limited to these examples: 

(1) 4-cbloro-1 ^2-(4-plperidy0ethyt]-1H-lmldazo[4,5-c]qulnoHne; 

(2) 4,B-dlchloro-1 -[2-(4-plperidyl)ethyl)-1 H-lmidazo[4 f 5-c]qulnollne; 

(3) 4<hloro-B-methy!-1 -[2H4-piperidyl)ethyl]-1 H-imWazo[4,5-c]quinollne; 
so (4) 4-chloro-8-methoxy-1 42-(4-plperidyl)ethyf]-1 H-lmldazo[4.5-c]qulnollne; 

(5) 4-chloro-2-phenyM-[2 - (4-plperidyt) ethyl)- 1H-imidazo[4,5-c]qulnoline; 

(6) 4,8-dichloro-2-phenyM -{2-(4-piperidyl)ethylH H-imidazo{4,&c]quinoline; 

(7) 4^chloro-B-methyl-2-phenyt-1 -[2-(4-piperidy!)ethyi]-1 H-imldazo[4,5 -c]qulnoline; 

(8) 4-chloro-8-methoxy-2-phenyM -[2-(4-plperidyl)ethyl}-1 H-lmldazo[4.5-c]qulnollne; 
55 (9) 4K^loro-H2-(4-piperidy0ethyi)-2-trifluoromethyl-1 H-lmidazo[4.5-clquinoline; 

(t o) 4,8-dlchloro-1 -{2-(4-piperidyl)ethyl]-2 -trtfluoromethyl-1 H-lmidazo[4,5-c]qulnoline; 

(11) 4<hloro-8-memyl-1-[2-(4-piperioy^ 

(1 2) 4*hloro-8-methoxy-1 -[2-(4-piperidyl)ethyl)-2-trif!uoromethyl-1 H-imidazo(4,5-c]quino!ine; 
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(13) 4^hloro-2-(4-mettylphenylH-[2-(4-p^ 

(1 4) 4-chloro-2-(4-methoxyphenyl)-1 -{2-(4-piperidyl)ethyl}-l H-imlda2o[4,5-c]quinollne; 

(15) 4^hloro-2-(4-fluorophenyQ-1-[2«(4-plpertty^ 

{1 6) 4-chlon>1-[2 -(4-piperidyl)ethyl]-2-(4-trif luoromethylphenylH H-imidazo[4,5-c)quinoline; 

(17) 4^hloro-2-(2-furyl)-H2^(4-plperidyl)eth^1H-lmida20[4 r 5^lqulnoilne; 

(1 8) 4-chloro-1 -[2-(4-piperidyl)ethyI}-2-(2-thlenyl)-1 H-lmidazo[4,5-clquinollne; 

(1 9) 4-chloro-2-(2-imida20lyf)-1 -[2-(4-piperidyl)ethyi)-1 H-lmida2o[4,5-clquinoline; 

(20) 4-chloro-1 -[2-{4-pfperidyl)ethyl]-2-(2-thlazolyl)-1 H-imldazo[4,5-c]qulnoline; 

(21) 4-chloro-2-(5-methyf-2-thienyl)^ 

(22) 4-chloro-1 -[2K4-piperidy1)ethyf]-2-(2-pynolyl)-1 H«imidazo[4,5-c]quinoline; 

(23) 4-methyl-2-phenyl-1-{2 -(4-piperidy0elhylI-1H-imida2O[4,5<)quinoline; 

(24) 2-(4-fluorophenyl)-4-methyM -[2-(4-piperidyl)ethyl}- 1 H-imldazoKS-cJquinollne; 

(25) 4-methyl-1 -(2-(4-plperidyOethyl)-2-(4-trifluorom0thylphonyl).1 H-imidazo[4,5-c]quinollne; 

(26) 2-(24uryl)-4-methyH-{2-(4-piperidyl)ethylJ-1 mmldazo[4,5-cJqulnoline; 

(27) 4-memyl-H2-(4-piperidyl)ethyl)-2-(2-thIenyl)-1H.|mlda2o(4,5<]quinoline; 
(2B) 2-(2-imidazoly1)-4-methyM -{2-{4-piperidyl)ethylJ-1 H-imidazo(4 l 5<c)quino»ne; 

(29) 4-methyM -{2-(4-piperidyr)othyll-2-(2-thia2oly0-1 H-imidazo[4,5-c]quinoline; 

(30) 4-memyl-2-(3-methyl-2-thlenyi)-1 -{2-(4-piperidy l)ethylj-1 H-imidazo{4,5-clquinollne; 

(31) 4-methyl-2-(5-methyl-2-thienyl)-1-{2-(4-piperidy0ethyl)-1 H-imtdazo{4,5-clquinoline; 

(32) 4Hnemyl-H2-(4-piperidyl)ethyl]-2-(2^^ 

(33) 4-methyl-2-(1 -memy^2-pyrrolyl)-1-{2-(4-plpGrtdyl)ethyl]-1 H-imidazo[4,5-c]qulnoline; 

(34) 4-chloro-6,7,B,9-tetrahydro-2-phenyl-1 -{2-(4-plperidyl)ethyt}-1 H-lmJdazo[4,5-c]qulnollne; 

(35) 4-chloro-6,7-dirn/dro-2-phenyM -{2-{4-piperidyl)ethyl}-1 H-lmidazop^-dJcyclopGntflfblpyridine; 

(36) 4-chloro-2-phenyl-1 -(2-<4-plperidyl)ethy0-1 H-lmldazo[5,4-dlthleno-{3,2-blpyrtdlne; 

(37) 4-chloro-2-phenyM -[2-<3-pipertdyt)ethyl)-1 H-lmlda2o[4,5-c]quinollne; 

(38) 4-ch!oro-1 -{2-{2-rnoroholinyl)ethyll-2-phenyM H-imidazo[4,5-c]quinoline; 

(39) 4-chioro-2-phenyl-1-{2-(1 -pipera2lnyl)ethyQ-1 H-lmldazo{4,5<Jqulnol!ne; 

(40) 4,6,7,8,9-pentachloro-2-ethoxymethyM -{2-(4-miomorohol!nyl)ethyl)-1 H-imidazo[4,5-c]quinollne; 

(41 ) 4-chloro-6 p 7,8,9-tetrahydro-2-hydroxymemyl-1 -{2-(1 -pipera2inyl)ethyl}-1 H-imida2o(5,4-d)cyclohepta[b]pyrid- 
ine; and 

(42) 4^hloro-2-(3-methyl-2-thlenyO-H2-(4-plperidyl)ethyn-1 H-!mIda2o(4,5-c]quinollne. 

[0025] The novel 1H-imidazopyr1dlne derivatives represented by the aforementioned general formula (I) or (II) ac- 
cording to the present Invention can be prepared by various methods; however, the preparation methods of the com- 
pounds of the present Invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general formula (I) will be given, and it is obvious that these prep- 
aration methods include the compounds represented by the aforementioned general formula (ll). 
[0026) As the first synthetic method of the compounds of the present invention, the following synthetic method can 
be used in accordance with the method disclosed in Japanese Patent Unexamined Publication (KOKAI) No. Hei 
3-206078/1 991 or Tetrahedron, Vol. 51 , p. 581 3 (1 995): 
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wherein R* represents hydroxy! group or an alkyl group; R 8 represents chlorine atom or an alkyi group; R v has the 
same meaning as that defined for R 1 (except for hydroxy! group); and R*, m and ring A have the same meanings as 
those defined above. 

[0027) In Step 1 , the compound of the general formula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric acid and fuming nitric acid in the 
presence or absence of acetic acid, sulfuric acid or the like at a temperature ranging from 0»C to 200 # C. 
[0028] In Step 2, the compound of the general formula (V) can be obtained by allowing the compound of the general 
formula (IV) to react wtth an appropriate chlorinating agent, for example, phosphorus oxychloride, thlonyt chloride, 
phosgene, oxalyi chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0*C to 200*C. 

[00291 ! " SteP 3 . ln8 compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general formula (VI) with the compound of the general formula (V) in a solvent such as N.N-dimethytfomiamide 
and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a temperature 
ranging from -10*0 to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the general formula (VIII) can be obtained by reducing the nitro group in the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum, Raney nickel, and paJladhim/carbon; reduction using nickel chloride and so- 
dium borohydrlde; reduction using Iron powder and hydrochloric acid and the like. 

[0031] The reduction can be carried out in a solvent such as water, methanol, ethanol, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from 0*C to the reflux temperature of the solvent. 
[0032] In Step 5, the compound of the general formula (IX) can be obtained by reacting the compound of the general 
formula (VIII) with a compound represented by the following general formula (XI), (XII) or (XIH): 

R V C(QR) 3 ( Xl ) 



R V COX 



(XII) 
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<R r co) 2 o (xni) 

wherein R represents a lower alkyl group; X represents a halogen atom; R 1 ' has the same meaning as that defined for 
R 1 (except for hydroxy! group), 

in the presence or absence of a basic catalyst such as triethylamine, or an acid catalyst such as hydrochloric acid and 
p-toluenesulfonic acid, in the presence or absence of a solvent such as N,N-dimethylformamide, tetrahydrofuran, ac- 
etonitrile, xylene and toluene, at a temperature ranging from 0°C to 200*C. 

[0033) In Step 6, as a method in place of Step 5, the compound of the general formula (IX) can be obtained by 
reacting the compound of the general formula (VIII) with a compound represented by the following general formula 



R 1 CHO ( xiV) 

wherein R 1 ' has the same meaning as that defined for R 1 (except for hydroxyl group), In the presence of2,3-dichloro- 
5,6-dicyano-1,4-benzoquinone in a solvent such as acetonitrile, 1,4-dioxane and tetrahydrofuran at a temperature 
ranging from 0°C to the reflux temperature of the solvent. 

[0034] In Step 7, as a method in place of Step 5 or 6, the compound of the general formula (X) can be obtained by 
reacting the compound of the aforementioned general formula (VIII) with a compound represented by the following 
general formula (XV): 



R 1 COOH (XV) 

wherein R 1 ' has the same meaning as that defined for R1 (except for hydroxyl group), in the presence or absence of 
an acid catalyst such as hydrochloric add and sulfuric acid, in the presence or absence of a solvent such as N.N- 
dimethylf ormamide and toluene, at a temperature ranging from 0°C to 200°C. Moreover, when R 5 represents hydroxyl 
group in the general formula (X), the compound of the general formula (IX) can be obtained by carrying out chlorination 
in Step 8. 

[0035] The chlorination is carried out by protecting the compound of the general formula (X), If desired, at the nitrogen 
atom not bound to the (CH^ group, that is adjacent to the saturated nitrogen -containing heterocyclic group repre- 
sented by R3, with a protecting group such as aJkanoyl groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphorus oxychloride, thlonyt chloride, phosgene, oxalyl chloride, phosphorus 
pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from 0 # C 
to 200°C, and further deprotecting in a conventional manner, if desired, to obtain the compound of the general formula 
(IX) wherein R* is chlorine atom. 

[0036] In the second synthetic method of the compounds of the present invention, the compound of the general 
formula (XVI): 



**— (CH 2 ) n>N ^P H 




CXVI) 

wherein R 3 , R 6 , m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VIII) to read together with triphosgerie In the pres- 
ence of a base such as triethylamine and potassium carbonate In a solvent such as 1 ,2-dlchloroethane, 1 ,4-dioxane, 
tetrahydrofuran, N.N-dlmethytformamWe and toluene at a temperature ranging from 0 # C to the reflux temperature of 
a solvent 

[0037] In the third synthetic method of the compounds of the present invention, the compound of the general formula 
(XVII): 
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wherein Z represents an aromatic ring; the symbol "a' represents an integer of 1 or 2; and R 3 , R 6 , m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryl group substituted with methylthio group as R 1 ', after protecting, if desired, 
the nitrogen atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic 
13 group represented by R 3 , with a protecting group such as alkanoy! groups in a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol B a" represents an Integer of 1, by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperbenzoic acid, sodium periodate, potassium periodate or the 
20 like, or when the symbol "a" represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, ro-chloroperbenzolc acid, osmium tetraoxide, ruthenium tetraoxlde or the like, in a solvent such as tetrahy- 
drofuran, 1 ,4-dloxane, 1,2-dlchloroethane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from 0°C to the reflux temperature of a solvent. 

[0039] In the forth synthetic method of the compounds of the present invention, the compound of the general formula 
23 (|) wherein R 2 Is hydroxy! group can be obtained by allowing a compound of the general formula (I) wherein R 2 is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0*C to 
the reflux temperature of a solvent. Examples of the appropriate acid include, for example, organic acids such as formic 
acid, acetic acid, and trifluoroacetic add, and mineral acids such as hydrochloric acid, sulfuric acid, and hydrobromlc 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
30 metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, alcohols such as methanol, etna no I and n-propanol, N.N-dirnethylforrna- 
mide, 1 ,4-dloxane, tetrahydrof uran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 Is fluorine atom, bromine atom or Iodine atom and R 1 is R 1 ' can be obtained by allowing a compound 

35 which is obtained by reacting the compound of the general formula (I) wherein R 2 Is chlorine atom and R 1 Is R 1 ' or 
wherein R 2 is hydroxy! group and R 1 is R r with trifiuoromethanesulfonic anhydride, methanesutfonyl chloride or p- 
toluenesulf onyl chloride to react with a metal hallde (e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium Iodide, sodium iodide, etc.) In an aprotlc solvent such as dimethylsulfoxide, N, 
N-dimethylformamide, and acetonitrile in the presence or absence of a phase-transfer catalyst such as tetraphenyt- 

40 phosphonium bromide, hexadecyltributyiphosphonium bromide, and 1 8-crown-6 at a temperature ranging from 0*C to 
the reflux temperature of a solvent. 

[0041] In the sixth synthetic method of the compounds of the present invention, the compound of the general formula 
(I), wherein R 3 is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent (CH^ group is deprotected, can be obtained by subjecting the compound of the genera! formula (I), 
45 wherein R 3 is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyl groups, 
atkoxycaroonyt groups, benzyl group and trifluoromethyl group on the nitrogen atom which is not bound to the adjacent 
( CH 2)m Qroup* t0 deprotectlon wtth an acid or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotection by using an acid or alkali can be carried out with an appropriate acid or base in the presence 
so or absence of a cation scavenger such as anisole and thioanisole in a solvent. Examples of the solvent used Include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dlchioroethane, 1 ,4-dloxane, methanol, ethanot, n-propanol, N.N- 
dlmathyiformamide, tetrahydrof uran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanolic solution of hydrogen chlo- 
ride, sulfuric add, hydrobromlc acid, trifluoroacetic acid, methanesulfonic add, p-toluenesulfonic acid, formic acid, 
33 acetic Bdd and the like. Examples of the base include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of aikaJIne-earth metal such as magnesium and calcium and the 
like. The reaction can be carried out at a temperature ranging from 0*C to the reflux temperature of a solvent. 
[0043] The catalytic reduction can be carried out by using an appropriate metal catalyst such as platinum, palladium/ 
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carton, Raney nickel . Peartman's reagent in water, an alcohol such' as methanol, ethanol and n-propanol and acetic 
"«*aawe«as a mfcedsolve„,^ 

[0044] In the seventh synthetic method of the compounds of the present invention, the compound of the oeneral 
formula I) wherem R* ,s phenoxy group which may be substituted can be obtained by reacting 'he «J££22 
general formula (I) wherein R* is chlorine atom with a phenol derivative which may be substituted in mTZerl of 

dlmemv^i^nH ,T r ° Xid ? V P ° ,aSSiUm hydr ° XWe to me Presence ° r absence - a solvent s^7n 
dlmethylformamide and toluene at a temperature ranging from 0»C to 200*C 

^L!^ t 9hth s y ntheScme * 0< * °' thecompounds of the present invention, the compound of the general formula 
t l) wherem R* ,s ammo group can be obtained by subjecting the compound of the general formula (I) wherein R*t 
phenoxy group which may be substituted, that is obtained by the seventh synthetic method, to reason together with 

aTrSn^ 

[0046] In fte ninth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R*s ammo group which may have one or two substituents or a cyclic amino group which mm be 

wrthanaminedenvahve which may have one ortwosubsBtoents or a cydlc amine derivative which may be suSed 
in the presence or absence of a base such a, triethylamine. potassium carbonate and sodium hydride in the p^sence 
3 "2T SUCh 85 Wa,CT - alCOh0te includin 9 e^no. ™* »Pnp™« rXlZ ^ 

0 C to 200 C under normal pressure or a pressurized condition 

n^iL!" S2 e temh SVmhe,iC me,h ° d °" he com P° untte ■» P resent invention, the compound of the general formula 
bLttZ ,S T 9r °T be 0bta " ,ed by 6UbieCt,n9 0,6 com P° und <* ^ »«">«• (0 where n R* J 
SK^?' 9r ° UP> ° r P™thoxybenzylamino group, which is obtained In the ninth synthetic 

n ? ^J!?"* 10 " * ^-"9 an appropriate metal catalyst, or by subjecting the compound of the Zerd 
formula (I) wherem R* Is p-methoxyben*ylamlno group to deprotection using an acid 

0048] The catalytic reduction can be carried out with a metal catalyst such as palladium/carbon and Peartman's 
reagent m a servant such aa alcohols including methanol and ethanol, and water, aa well as a mbred aohrent S 
at a temperature ranging from room temperature to the reflux temperature of a solvent in the presence oVabTncTo 
an acid such as hydrochloric add, acetic add and formic add. ammonium formate, cydohexene. and^totZtene 
under a pressure rangmg from normal pressure to 200 kg/cm*. The deprotection using en acid can becanteZtwSh 

1^ C "» , r " e ' hano ' «* e «" a "<». "-xylene chloride, U-dlchloroethane, 1.4-dloxane. tetrahydre turan 
toluene, and N.N-dimethyltormareide In the presence or absence of a cation scavenger such aa anlsole andtiZntede 
at a temperature ranging from 0«C to the reflux temperature of a solvent anotnioanlsole 

C m ? TS? Syn,he,IC m8th0d °' ,he """P 00 "* <* »>e P^sent invention, the compound of the general 
bTl.l W h 1 » S8,Ura,ed n,Uo 9 en<0 "talnlng heterocydlc group which is substituted with oxo group can 
beobtalned by reacting the compound of the general formula (0 wherein R* is a saturated nitrogen-containing hete- 
rocyclic group which te substituted with ethylenedloxy group, with an acid such aa hydrochloric acid an 
solutlonohydrogenchloddeenemeno.^ 

acid p-tolueneau»onlc acd. forme add and acetic acid in the presence or absence of a solvent such as ethyl aceWe 
methylene chloride 1,4-dloxane. tetrahydrofuran. methanol, ethanol. n-propanol and N.N-dlmethylformamlde or a* 
water-containing solvent thereof at a temperature ranging from 0«C to 200'C °miamioe, or a 

tha ***** fy n,hotfc 01 the compounds of the present Invention, the compound of the general 

lZ» J , T " Sa,Ura,ed nitr09en COn,aini " 9 hel8r0CydiC 9 roU P which * sute *utad with hydroxyzine 
group or an alkoxylmlno group can be obtained by reacting the compound of the general formula (I) wherein R3 Is™ 
saturated nltrogwwxntelnlng heterocydlc group which Is substituted wtth oxo grojp. that Is obtained by Z elevenm 
synthetic method, with a compound represented by the following general formula (XVIII): 



wherein R 7 represents hydrogen atom or an alkyl group 

cJ^nZT^ "kT"* "? 6886 ^ 83 ,rieth y ,amlno . dPsopropylethylamine, sodium carbonate, potassium 

^Tj^T^J'° 9 TT' 0nm , ^ SOd,Um 8(8,8,8 8 S0,Ven, such M ateoho,s lndudl "9 -"ethanol, ethanol 
and n-propanol. N.N-dimethyllormamide. 1 .4-dioxane, tetrahydrofuran, and toluene al a temperature ranging from 0'C 
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to the reflux temperature of a solvent. . 

r0O51l In the thirteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R* is hydrogen atom can be obtained by subjecting the compound of the general formula (I) wherein 
R2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 
or absence of an acid such as hydrochloric acid and acetic acid in an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent. 

[00521 In the fourteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (1) wherein R 3 is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 
nitrogen atom which is not bound to the adjacent (CH*),,, group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (1) wherein R 3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CH^ group 
[00531 The reaction can be carried out in the presence or absence of a solvent such as N,N-dimethytformamide, 
methylene chloride, tetrahydrof uran, toluene, pyridine, nitrobenzene, 1 ,2-dlchloroethane, 1 ,4-dloxane, methanol, eth- 
anol, n-propanol and water, as well as a mixed solvent thereof, in the presence or absence of a base such as triethyl- 
amine and potassium carbonate at a temperature ranging from O'C to 200°C. 

[00541 Examples of the appropriate reagent include, for example, alkyl halldes, triphenytmethyl chloride, benzyl chlo- 
ride benzhydryt chloride, a mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trifluoroacetic anhy- 
dride benzoyl chloride, benzyl chlorocarbonate. ethyl chlorocarbonate. dkert-butyl dicarbonate, sodium cyenate, alkyl 
isocyanates sodium thiocyanate, alkyl isothiocyanates, IH-pyrazole-1-carooxamidine, methanesulfonyl chloride, p- 
toluenesulfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes, alkylurethanes, thlourethanes, alkylth- 
iourethanes and the like. 

[0055] In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein R 3 is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 
or benzyloxycarbonyt group on the nitrogen atom which is not bound to the adjacent {CH 2 ) m group, can be obtained 
by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyl group or benzyl group on the nitrogen atom which is not bound to the adjacent (CH^ m group 
with an alkyl chlorocarbonate or benzyl chlorocarbonate in the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a tem- 
perature ranging from 0*C to 200°C. 

[00561 Some of the compounds represented by the general formulas (III) to (VIII) which are starting materials or 
synthetic intermediates in the preparations of the compounds of the present invention are known compounds, which 
are disclosed in for example, Journal of Medicinal Chemistry, Vol. 1B, p. 726 (1975); Vol. 33, p. 1880 (1990); and Vol. 
40 p 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 
and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[00571 The medicaments which comprise as an active ingredientthe novel 1 H-lmldazopyridlne derivative represented 
by the aforementioned general formula (I) or (II) or a salt thereof are generally administered as oral preparations in the 
forms of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 
rations In the forms of injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations 
inhalations and the like. These formulations can be manufactured according to conventional methods by addition of 
pharmacologically and pharmaceutical* acceptable additives. For example, in the oral preparations and suppositones, 
pharmaceutical IngredlentB may be used such as exclpients such as lactose. Omannitol, com starch, and crystalline 
cellulose; disintegrators such as carboxymethylcelluiose and carboxymethyicellulose calcium; binders such as hydrox- 
ypropylcellulose, hydroxypropybnethylceiluiose, and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
tate; coating agents such as hydroxypropytmethylcellulose, sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In Injections, or eye or ear drops and the like, pharmaceutical Ingredients may be used 
such as solublllzers or solublllzlng aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for Injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organic 
acids or bases- Isotonldtles such as sodium chloride, glucose, and glycerin; stabilizers and the like; and In eye ointments 
and dermal preparations, pharmaceutical Ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[00581 A dose of the compounds of the present Invention to a patient under therapeutic treatment Is generally from 
about 0 1 to 1 000 mg In oral administration, and from about 0.01 to 500 mg in parenteral administration for an adult, 
which may depend on the symptoms of the patient. The aforementioned dose can be administered once a day or 
several times a day as divided portions. However, It Is desirable that the aforementioned dose may suitably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

[0059] The present invention will be explained bv referri™ t« 

the scope of the present invention is noticed 1^x^.1 ? WMk " ExBm ^ S Ho ^ 

[0060J The abbreviations in the tables have the followinnmoo^i ' r»w L . 

Ac. ace*; M, methanesufcnyt; T, P-tc,e^^ '-^^ 
Reference example 1 

Ethyl N-triphenylmethyM-pjperidinecarboxylate 
"ed,or16hour,Thereac^^^^ 

was washed successively with water and saturated Z, In ST f!^^ Wtth meth V ,ene ct "oride. The extract 
brown liquid was addedlimdiis^^ 

w»h diisopropyl atherto give 184go, pTCLc^te S IT f C ° ,,eCted ' ,,,rati0n and 

the melting point of from 147.5 to 148 5'C ^^^tontrom ethanolgave colorless prisms having 



Elemental analysis for C^H^oNO* 


Calculated % 
Found % 


C, 81.17; 
C, 81.19; 


H, 7.32; 
H, 7.22; 


N, 3.51 
N, 3.44 



Reference example 2 
N-Triphenylmethyl-4-plpertdlnemethanol 

coo.ing. and the mbdura was stirred at room tXe a Je ,T ^ t«rahydroturan was added dropwise under J 
a mixture of tetrahydroturan and 1 0% 1 7,18 rBaCt,0n miX,ure *" added ^P*" with 

filtered of, end washed wKh ^^^2!: T *" ~ «- 

The colorless solid was washed with methanol to !Z L7 . and concentra,6d «° 9"™ a coloriess solid, 

gave coloness crystal having the^Cl S £m £ £U£ f" ^ '™ methane. 



Elemental analysis for C^H„NO 


Calculated % 
Found % 


C, 83.99; 
C. 83.79; 


H, 7.61; 
H, 7.74; 


N, 3.92 
N, 3.94 



[0063, ^'-^^^^n^^^ c ^^ n ^^ t ^^ 

Reference example 3 

NTrtphenytmethyM-plperldlneethanol 
[0064] 

Appearance: colorless liquid 

IR spectrum v (llq.Jcm*': 3416 '^KW,vn) 
Mass spectrum m/z: 371 (M+) 
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Reference example 4 

(N-TriphenylmethyW-plperidyl)methyl methanesulfonate 

5 [00651 To a solution of 84.0 g of N-trlphenylmelhyl-4-plperidlnemethanol and 36.2 ml of triethylamine in 420 ml of 
dried tetrahydrofuran, 1 8 3 ml of methanesulf onyl chloride was added dropwlse under Ice-cooling , and the mixture was 
stirred at room temperature for 5 5 hours. The reaction mixture was added with water and extracted with diethyl ether 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of bopropanol and methanol, and the precipitated crystals were col- 

to lected by filtration and washed with methanol to give 90 4 g of colortess crystals. Recrystallization from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129.5 to 134°C. 



Elemental analysis for C26H29NO3S 


Calculated % 
Found % 


C, 71 69; 
C, 71 68; 


H, 6.71; 
H. 6.47; 


N.3.22 
N, 3.19 



[00661 ln accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
20 Reference example 5 

2-(N-Triphenylmethyi-4-plperidy0ethyl methanesulfonate 
[00671 

25 

Appearance: colorless crystals 
Recrystallization solvent: methanol - diethyl ether 
mp:111.5-114*C 



30 


Elemental analysis for C^t-^NO^ 




Calculated % 


C. 72.13; 


H, 6.95; 


N, 3.12 




Found % 


C, 72.03; 


H, 7.12; 


N, 3.14 



35 Reference example 6 



4-Azidomethyl-N-triphenylmethylpiperidine 

[00681 A suspension of 60 0 g of (N-trtphenyimethyl-4-plpertdyl)methy1 methanesulfonate and 1 7.9 g of sodium azide 
40 in 300 ml of dried N,N-dimethyl-formamide was stirred at 70*C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of colorless crystals. 
Recrystallization from a mixture of methanol and diethyl ether gave colorless crystals having the melting point of from 
45 103.5to105.5 # C. 





Elemental analysis for C^H^f^ 




Calculated % 


C, 78.50; 


H, 6.85; 


N, 14.65 


50 


Found % 


C, 78.45; 


H, 6.74; 


N, 14.82 



Reference example 7 



tert-Butyi 2-(2-azidoethyi)-1 -piperidinecarboxylate 

55 

[00691 To a solution of 46.7 g of tert-butyl 2-<2-hydroxyethyl)-1-plperidlne-carboxylate and 31 .3 ml of triethylamine 
in 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesulfonyl chloride was added dropwise under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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13 



20 



23 



40 



43 



o'SodR^ideandSZOmlof^^ 

residue was added with water and extracted with ethyl hl^S^^^ kT^"^^'"^ 
saturated hrine. and dhed. and then ^ so.ent ^l^^^Z^X^^ ^ " 

NMR spectrum 6 {DMSO-d^ppm: 1.20-1.32(tH m) 1 40f9H ouai c 0/cu ^ « * 

IR spectrum v(liq)cm-i: 2104,1692 *-*.ouam) 
Reference example 8 
4-Oxo-1 -plperidineacetonitrile 

matter was filtered off. The filtrate was added with Jh ZZT ° hour8 " Mer me taction, an insoluble 

r a minora o, ethy, a^Tm^ f^IS^tX^^*"^ 

Mass spectrum m/z: 1 38(M+) 

10071, .nacccrdancew ft hthen.«hodo fR e fera nc e exarnp l e8.me^ 
Reference example 9 

4-(tert-Butoxycarbonylamino)-1-pjperidlneacetonitrile 
[0072] 

Appearance: colorless needles 
Recrystallization solvent: methanol 
mp: 147-148*C 



Elemental analysis for C^H^N^ 


Calculated % 
Found % 


C, 60.23; 
C, 60.08; 


H, 8.84; 
H, 8.63; 


N, 17.58 
N, 17.55 



Reference example 10 
N-Trfphenylmethyl-4-plperidlneacetonltrile 

was added wfth water and extracted with , 1 M ° ** 5 h ° UrS - The reactkm 
brine, and dried, and the solvan, waa^aS.X ghTa^ 

precipltatedcrystals were collects tytZ^^^J^^T 6 ^^^^^^^ 
taxation from a mixture ot methylene me0,a ™ ,to ™> 9 of colorless crystals. Recrys- 

1 38 to 139-C. ^ 8 8nd meth8n0 ' colortess having the melting point of from 
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Elemental analysis for C^H^Nj 




Calculated % 


C.85 21; 


H, 7.15; 


N, 7.64 


5 


Found % 


C.B5 35; 


H, 7.26; 


N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 1 1 through 
13 were obtained 



TO 





Reference 




Physical properties 




example 




(Rocrystatlization solvent) 


15 






colorless crystals (M©OH-Et,0) 

mp.isa.s-ieo.s^ 




11 




Elemental analysis for C^H^Nx 


20 






Calcd. %; C, 85.22; H. 7.42; N, 7.36 
Found %: C. 85.21; H. 752; N. 7.34 








colorless prisms Gso-Pr 2 0-n-Haptane) 


23 






mp.48-49^ 




12 




Elemental analysis for Cj^H^^Oj 
Calcd. X: C. 64.26; H, 8.99; N, 12.49 


30 






Found %: C. 64D1; H. 9.24; M, 12.35 








ooloriess crystaJs (iso-Pr x O) 


35 


13 




mp,89-90"C 

Elemental analysis for C^H^NjO, 






Calcd. V C. 58.39; H, 8.02; N, 12.38 
Found X: C. 58.31; H, 8D1; N, 12.37 



40 



Reference example 14 
N-TriphenylmethyM-piperidineacetlc acid 

45 

[0075] A suspension of 21 .2 g of N-tripheny tmethy M-plperidlneacetonitrile, 1 27 ml of 1 0% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under ice-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
50 crystals. Recrystaltization from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 197 to 209*C (decomposition). 



Elemental analysis for CjgH^NC^ 


Calculated % 
Found % 


C, 81.01; 
C, B0.B5; 


H, 7.06; 
H, 7.17; 


N, 3.63 
N f 3.70 
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Reference example 15 

Ethyl N-trlphenylmethyM-piperidineacetate 

[0076] A suspension of 23.6 g of N-trtphenylmethyi-4-piperidlneacetic acid, 1 6.9 g of potassium carbonate and 5 0 
ml of ethyl bromide in 230 ml of dried N,N-dimethylformamide was stirred at 90'C for 5 hours. After cooling the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals. Recrystalllzation from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 1 65 to 1 66°C 



Elemental analysis forC 28 H 31 N0 2 


Calculated % 
Found % 


C, 81.32; 
C, 81.08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N, 3.43 



Reference example 1 6 
4 t 4-Ethylenedioxy-1-piperidineecetonitrile 

[00771 A solution of 10.0 g of 4-oxo-1-piperidlneacetonrtrile, 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesulfonic acid in 1 00 ml of toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus After cooling 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
puntied by elumina column chromatography using ethyl acetate - n-heptane (1:3) as an eluting solvent to qive 12 B a 
of a colorless liquid. * M 

NMR spectrum 6 (CDCyppm : 1.78(4H l t,J=6Hz),2.69(4H,t,J=6H2),3.52(2H,s),3.96(4 H,s) 
IR spectrum v (Hq.Jcnr 1 : 2230,1094 
Mass spectrum m/z: 182(M+) 

Reference example 17 

4-Amlnomethyl-N-triphenytmethytplperfdlne 

[0078] To a suspension of 4.70 g of lithium aluminium hydride In 250 ml of dried tetrahydrofuran, a solution of 47 7 
g of 4-a2idomethyl-N-trlphenylmethylpiperldlne in 250 ml of dried tetrahydrofuran was added dropwise under ice-cool- 
ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ka^ooling. An insoluble matter in the 
mixture was filtered off, and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 
trated to give 48.1 g of a colorless liquid. 

NMR spectrum 8 (CDCyppm: 1.14(1H l brs) ( 1.36(2H l brs) ) 1.48(2H,qd,J=5^.5Hz),1.68 (2H,d,J=11.5Hz),2.59(2H 

d,J=6Hz),3 1 0(2H,brs),7 14(3H,t t J=7.5Hz),7.25(6H,t, J=7.5Hz ),7.47(6H,brs) 

IR spectrum v (liq.)cnri: 3056,3028 

High resolution mass spectrum: Analysis for C^H^Nj 

Calculated m/z: 358.2252 
Found nVz: 356.2250 

Reference example 18 

4-(2-AmlnoethyO-N-triphenylmethytplper1dine 

[0079] To a suspension of 21 .7 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 2B 1 
g of concentrated sulfuric acid In 1 00 ml of dried tetrahydrofuran was added dropwise under tee-cooling, and the mixture 
was stined for 30 minutes. And then, a solution of 70.0 g of N-triphenylmethyM-plperidlneacetonftrile in 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under ice-cooling, and the mixture was stirred at room temperature 
for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under Ice-cooling. An insoluble matter In the mixture was filtered off, and the filtrate was concen- 
trated The resulting residue was added with water and extracted with ethyl acetate The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 4 g of a colorless liquid 

NMR spectrum 8 (CDCyppm: 1.1 8(1 H,brs).1.35(2H,brs).1.40(2H.q.J=7.5Hz),1. 48(2 H,qd.J=11.5.3Hz),1.63(2H, 

d,J=11 .5Hz),2 67(2H,t,J=7 5Hz),3.05(2H,brs),7.14(3H,t,J=7. 5Hz).7.24(6H,t,J=7 5Hz),7.47(6H,brs) 

|R spectrum v (liq )cnr 1 : 3060,3032 

High resolution mass spectrum: Analysis for CjeHao^ 

Calculated m/z: 370.2409 
Found m/z: 370.2400 

[0080] In accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 

Reference example 19 

4-(3-AminopropyO-N-triphenylmethylpiperidIne 
[00811 

Appearance: colorless liquid 

NMR spectrum 8 (DMSO-dJppm: 0.95-1. 05(1 H,m), 1.1 9-1 .35(6H,m).1. 41 ( 2H,q.J=11.5Hz),1.62(2H,d,J=11.5Hz). 
2.47{2H,t, J=6.5Hz),2.93(2H,d,J=1 1 .5 Hz).7.1 5(3H,t,J=7.5Hz),728(6H t t,J=7.5Hz) i 7.3B(6H,d,J=7.5Hz) 
IR spectrum v (Hq.Jcnr 1 : 2972,2920 

Reference example 20 

tert-Butyl 2-(2-aminoethyl)-1 -piperidinecarboxylate 

[0082] A suspension of 43.0 g of tert-butyl 2-(2-azidoethy1)-1 piperidinecarboxylate and 2.1 5 g of 5% palladium on 
carbon in 215 ml of methanol was catarytically hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off, and the filtrate was concentrated to give 37.2 g of a colorless liquid. NMR spectrum 8 (DMSO- 
deJppm: 1 .20-1 .30(1 H,m),1 .38(9H,s),1 .45-1 .58(4H i m),1 .72-1 .82(1 H, m) ,2. 34-2. 47(2 H ,m).2.65-2.76(1 H,m),3.1 8(2H.t, 
J=6Hz),3.78-3.85(1H,m),4 13-4. 20(1 H,m) 
IR spectrum v (Hq.)cnr': 2976,2936,1692 

Reference example 21 

1-(2-Aminoethyl)-4,4-ethylenedioxyplperidlne 

[0083] A suspension of 1 2.7 g of 4,4-ethy!enedioxy-1 -piperidineacetonilrile, 1 .3 ml of Raney nickel and 1 1 3 ml of 2% 
methanolic solution of ammonia was catalyticafly hydrogenated at room temperature under 50 atm for 20 hours. After 
the reaction the catalyst was filtered off, and the nitrate was concentrated. The resulting pale green liquid was purified 
by alumina column chromatography [eluting solvent: ethyl acetate methyl acetate - methanol (10:1)] to give 10.1 g of 

NMR IJert^S (DMSO-dJppm : 1.58(4H,t.J=6Hz)^.37(2H,t,J=6.5Hz),2.42(4H,t> 6Hz),2.57(2H,t,J=6.5Hz),3.84 
(4H,s) 

IR spectrum v(llq.)cm- 1 : 2956,2884,1094 

[0084) In accordance with the method of Reference example 21 , the compounds of Reference examples 22 through 
25 were obtained. 



17 



EP 1 104 764 A1 



Reference 
example 




Physical properties 


22 




colorless liquid 

NMR spectrum 8 (DMSO-d,)ppm:1 .02-1.12(1 Hjn),\ 
.10-1.5O(14H.m),153-t.eO(lHjn) t 70-1 77t*iH m l 9 

5B(2H.t,J=73H2}Z75-2.83(1H f m).3.65-3.78(2H^i) 
IR spectrum v OiqJ en."" 1 2980 .2936. 1692 


23 




bluish green liquid 

NMR spectrum <5 (DM SO-d,)ppm:1.40(9H r s), 1.55-2. 

n,my j x.ju £.do^ I njnjjc. 1 d-z JHK I n,m),2. 90-3.5 
0(4H^) r 3.BO-3.80(3am) 
IR spectrum yfliqj cm~ v :1700 


24 




dark green liquid 

NMR spectrum 8 (CDCIJpptnil .1 5(2H,br»),l ,45(9H. 
a)J-85-2.0^H^),2.00-2^H^)^ 
^.60-2^5(4am).3.40-3.eO(2Km).4.4«(1 HJbn) 
IR apectrum vOiqJ om~' 3332, 1692 


25 


Boe 


colorless liquid 

NMR spectrum $ (DMSO-d»)pptn:1.39(9H^Xl.58-l. 

66(1 H.m).1 .68-1 .90(5Km)J2.47(2H.t J=7^Hz),3.1 3-3 

^2(2H t jn).3.68-3.76(1rUi) 

IR spectrum V OiqJ cm^i 972.2876.1 696 

Specific rotation 

[at" : -54.3* (c=0.1. DMSO) 



Reference example 26 



SJ-Olchloro-e-nltrothleno^.a-blpyrldlne 

[0085] A mixture of 24.8 g of 4,5^ihydro-7-hydroxy-6-nit^ and 87 ml of phosphorus ox- 

ychlonde was stirred at 60*C for 24 hours. The reaction solution was concentrated and the residue was dissolved in 
a mixture of methylene chloride and methanol (10:1), and then the solution was poured into water. An insoluble matter 
was filtered off, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to give brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexene (1 :3) as an elutlng solvent to give 10.8 g of pale brown crystals. Recrystalllzatlon from 
n-hexane gave pale brown crystals having the melting point of from 96 to 97*C. 

NMR spectrum 6 (CDCyppm: 7.61(tH,d,J=5 SHzJ.S^IH.d.J^.SHz) 

IR spectrum v (KBOcnr 1 : 1540,1 368 

Mass spectrum m/z : 248.250,252(M+,9:6:1) 

{0086] In accordance with the method of Reference example 26, the compounds of Reference examples 27 through 
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Reference 
example 




Physical properties 
(RecrystalBzation solvent) 


27 




paJo brown ory rials 

NMR spectrum 6* (CDCt J )ppm:7.B7(1H.dd,J=9X 
5Hz).8D6<1 Kd. J=9Hz).B.24(1 H,d. J=2.5Hz) 


28 




brown crystals 

NMR spectrum ^(DMSO-d 9 )ppm:2.e2(3H^).7.7 
8(1H^d.J=9 P 2HzX7J8(1H.d.J=2Hz),8.05<lH.d^ 
9 Hz) 


29 




pals brown crystals 

NUR spectrum d(COCgppm^.01(3H^).7.42(1H 
^.J=^rb),7.55(1H.dd^=8^5Hz)7.99(1rW.J=8 
Hr) 


30 




yellow crystals Gso-PrOH) 
mp,182-183«C 

Elemental analysis for C s H,Ct 2 N s O x 
CaJed. %: C, 39.37; H, 1.24; N. 17.22 
Found f; C, 39.37; H, 1.02; N. 17.25 


31 


ode 


pale brown plates (n-Hexane) 
mp.64HM.5X 

Berne ntal analysis for (V^C^NjOj 
Calod. %: C, 43.75; H. 3-28; N, 11.34 
Found * C. 43.77; H. 3JD2; N. 11.44 


32 


c6c 


pale ye Bow plates (n-Hexane) 
mp.94.5-85JX 

Elemental analysis for CiH, 0,11,0, 
Calod. %: C. 41-23; H, 2J59; N. 12J02 
Found %: C, 41.12: H. 2.84; M, 12.01 



Reference example 33 

2^hloro-3-nltro-4^2-(N-trlphenylmethyl^iperldy0e%lamlno]quinollne 

[0087) To a solution of 22 6 g of 2,4-dlchloro-3-nltroquinoline and 13.0 ml of trtethylamine in 60 ml of N,N-dimethyi- 
formamide, a solution of 23.0 g of 4^2-ammoethyO-N-triphenytmethyfpiperidlne In 40 ml of N.N-dlmethylformamlde 
was added dropwise with stirring under ice-cooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate end water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystailizatlon from a mixture of 
N.N-dimethytformamide and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231 *C (de- 
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Elemental analysis for C35H33CIN4O2 


Calculated % 
Found % 


C, 72.84; 
C, 72.64; 


H, 5.76; 
H. 5.80; 


N, 9.71 
N, 9.82 



[0088] In accordance with the method of Reference example 33, the compounds of Reference examples 34 through 
60 were obtained. 
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Reference 
example 


B 




m 


Physical properties 
(Reorystaillzation solvent) 


34 


a 


kxk 


2 


ye How crystaJs(CH t Cl z Hso"Pr z O) 
mp,1 B6.5-1 903% (decomposition) 
Elemental analysis for ^B^CV^O, 
Calcd.* C. 68.74; H, 5-27: N, 9.16 
Found *C, 68.47: H. 5.31; N, 9.18 


35 


H 


k^k 


1 


yellow crysts<s(MeOH-THF) 
mp,2 1 4 3-225% (decomposition) 
Elemental analysis for C^H^QRjOj 
Calcd.* C. 7232; H. 535; K 9.95 
Found %:C, 7234; H, 5.62; h\ 932 


38 


H 


PI^CH^ 

kA 


3 


yellow orystaJs(MeOH-iso-Pr x O) 
mp,1 763-1 83% (decomposition) 
Elemental analysis for C^M,, CJr4 4 0, 
CatedJfc C. 73.14; H r 537; K 9.48 
Found * C. 7333; H. 8.04; N, 938 


37 


H 


BnH Cl 


2 


yellow orystaisdleOH) 
mp t 12B3-1293% 

Elemental analysis for C^H^ CiN 4 0, 
CalcdJl: C. 8531; H. 5.93; N, 13.19 
Found %: C, 8436; H. 8.03; N. 1337 


38 


H 


""Ok 


0 


yellow cryatsJs(AoOEt) 
rnp. 1 99-202% (decomposition) 
Elemental analysis for C^H^CIN^ 
Calcd3: C. 58.06: H. 5.70; N. 13.77 
Found*: C, 5634; H, 5.69; H, 13.77 
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Reference 
example 


B 


W 


Physical properties 
(Reorystailizatoon solvent) 


39 


a 


CH 


yellow crystals(MoOH) 
mp/l 89.5-1 90J5t 

Elemental enaiysis for CmH~CUNjO* 
CaJcd.*: C, 53.74; H, 5.58; N, 11.94 
Found* C. 53.81; H. 5.55; N, 11.07 


40 


Me 


CH 


yellowish orange crystal* (MoOH) 
mp, 185-1 86 1 

Elemental analyeie for C**H~CJN*Oj 
CelcdJfc C, 58.88; H. 6.51; N, 12.48 
Found*: C. 58.72; H 6.80; N, 12^9 


41 


MoO 


CH 


yellowish orange crystals (MoOH) 
mp.1B3.5-1B4.5X 

Elemental analysis for CzzH^CIN^O, 
CalcdJfc C. 56.83; H. 8.29; N, 12i)5 
Found* C. 56.90; H, 6.34; N, 12.05 


42 


H 


N 


yellow crvstaltCAcOEt-Et, 0) 
mp.1 57.5-1 61°C 

Elemental analysis for CX w H xt CIM B 0« 
CalciL* C, 55.11; H. 0J)1; N. 16.07 
FoundX: C, 55.18; H. 6.10; N v 15.86 
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Reference 
example 


R 1 




Physical properties 
(Reorystallizstion solvent} 


43 


Ct 


"XX 


yellow crystals(AcOEt-iso-Pr,0) 
mp,133-t34t 

Elemental enalyaie for C^H^dN^O, 
Calcd.* C. 57.99; H. 6.26; N, 12.88 
Found* C, 57.99; H. 6.34; M, 12*5 


44 


Me 


•"Ok 


yellow oryetaJs(EtOH) 
^,138-138.5*0 

Elemental analysis for C s2 H»M 4 0 4 
Calcd5: C, 63.75; H. 7.30; H. 1352 
FoundS: C. 63.70; H. 7.49; M, 13.44 


45 


Ct 


a 

n 

Boc 


yellow needlea (AcOEt-n-Heptane) 
mp.1 48.5-1 49t: 

Elemental analysis for C«H r7 CIN 4 0 4 
Calcd.* C. 57.99; H. 8.26; N. 12.88 
Found* C. 58.04; K 6.27: N. 12.87 


46 


CI 


BociC^\ 


yellow crystalsGso-PrjO) 
mp.l21-122.5t; 

Elemental analysis for C n H tT CIN 4 04 
CaJcdJL C. 57.99; H„ B-ZO, N, IZJW 
Founds C. 58.04; H, 6.32; N. 12.82 


47 


CI 




yellow prisms (MeOrHso-Pr,0) 
mp,155-157 l t: 

Bemental anslysis for C»H»CIN 4 0 4 
CalcdJL C, 55.11; H. 6J01; H, 16.07 
Found* C, 54.92; H, 5.89; H, 16.00 
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Reference 


R* 




Physical properties 




example 




(Reorystatlization solvent) 


5 








yellow crystals (MeOH) 


10 


48 


CI 


BocN^j^ 


mp.1 76.5-1 77.5*5 

Elemental analysis for C^H^CIN^ 
Cafcd.* C. 54.98; H. 5.77; N, 12.82 
Found*: C, 54.85; H. 5.78; H, 12.86 


13 








yellow needles (AcOEt-iso-Pr a O) 










mpJ50-150^C 


20 


49 


CI 


Elemental analysis for C n H tt dN 9 0 4 
CalcdS: C, 56.08; H, 6.27; N, 15.57 








Found* C. 55.92; H. 6.19; N, 15.59 










yellow crystals (AoOEt) 


23 


50 


Me 


BocHN >s ^ Ss 


mp.151-151^C 

Elemental analysts for C a H J1 M 5 0 4 








CalcdJk C. 8152; H. 7.27; M, 18.31 
Found* C, 61.33; H, 7.14; N, 18.29 


30 








yeDow fine needles (AcOEt-tso-Pr z O) 










mp/IIO-S-mt 




51 


CI 




Bemental analysis for C 1t H ll CIM 4 0 4 • 


33 








1/4H,0 

CalcdJk C, 54.41; H, 5.45; N, 14.10 
Found*: C, 54.80; H, 5.45; N, 14.19 



40 



06: 

30 
55 
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Reference 
example 


R* 


m 


Physical properties 
(Recrystallization solvent} 










yellow prisms (AcOEt-n-Heptanc) 






XX 




mp,121-123°C 




52 


2 


Element*) analysis for C^H^dr^O, 


10 






Calcd.%: C. 54.78; H. 5.46; N. 15.97 
Found* C, 54.70; H, 5.51; N, 15.93 










yellow crystals (MeOH) 


13 


53 




2 


mp,123-124°C 

Elemental analysis for C 13 H 17 aM 4 0, 








Calcd.%: C, 5350; H, 5.09; N. 16.64 


20 








Found* C, 53.44; H» 4.94; N. 1 6.60 










yellowish brown crystals (MeOH) 


23 


54 


o 


3 


010,163-164*0 

Elemental analysis for C 1t H, t C!N 4 O a 








Calcd.%: C. 54.78; K 5.46; M, 15.97 
FoundS: C. 54.79; H 5.36; N. 15.95 


30 








yellowish brown crystals (MeOH) 






cx 




mp,145-146 fl C 




55 


2 


Elemental analysis for C )t H 1s ClN 4 0 2 


33 






CaJcdJt C, 57.40; H, 5.72; N, 16.73 
Found* C, 57.23; H, 5.75; N, 16.74 










yellow crystals Gso-P^O) 


40 








mp.lO^-S-KXTC 




56 


2 


Elemental analysis for C^H^dn^O* 








Calcd.%: C. 56.18; H, 5.34; N, 17.47 


43 








Found* C, 56.14; H. 5.37; N, 17.41 



30 
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Reference 
example 




| Physical properties 

(RecrystaSlizatfon solvent) 


57 


oic 


yellow prisms Gso-FYjC^n-Heptane) 
mp.96-98*C 

Elemental analysis for C 20 H w CfN 4 O 4 
Calcd.* C, 57.07; H, 5.99; N, 13.31 
Found*; C. 5744; H, 5.92; N, 13.28 

Specific rotation 

[arV°:-97.3 # <c=0.1, DMSO) 


58 




paJe yellow crystal* CMeOH) 
mp.135-135.5t: 

Elemental analysis for C^H^CIR^ 
CeJwL*: C, 57.48; H. 7.12: N, 12.78 
Found*: C. 57.33; H, 7.15; N. 12.74 


59 


oic 


red liquid 

HUH speotmmd(DMSO-d t )ppmJ).98(2H.q,J 
=1 2.5Hz).1 .20-1.30(1 H,m).M1 (9H,e),1 .59C2H, 
d, J=12.5Hz) i 2.04(2H r quin,J=8Hr)^.60-2.72(4 
rimU.79aH^J^Hz)X93C2H,tJ=8rfa).3^1(2 
H^i.J=6.5Hz) > 3.89(2H.d.J=12JH2).8.52(1H.W 
=6-5 Hz) 

IR spectrum Vfllq.) cnT'tl 688.1526.1 368 


60 




ormpj crystals (Iso-PrOH) 
mp,148^150°C 

Elemental analysis for C^HaCII^OiS 
CaJcdX- C, 51.75; H. 5.71; N, 12.71 
Found*: C, 51.64; H. 5.80; K 12.69 



Reference example 61 
3-Amino-2^hloro^-[2-(N-ti1phenylm^ 

[0089] To a solution of 6.56g of nickel chloride hexahydrate and 22 3 ml of methanol in 100 ml of tetrahydrofuran, 
2.09 g of sodium borohydride was added porttonwise under tee-cooling, and then a suspension of 31 .9 g of 2-chloro- 
3-nifro^2-(N-triphenylmethy^ In 300 ml of tetrahydrofuran was added to the mixture. 

Successively, 8 35 g of sodium borohydride divided in four portions was added portionwise, and the mixture was stirred 
at room temperature for 1 hour. The reaction mixture was added with 50 ml of water and an Insoluble matter was filtered 
off, and then the extract was concentrated. The residue was added with water and extracted with ethyl acetate. The 
extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dllsopropyl ether, and the solid was washed 
successively with isopropanol and diisopropyl ether to give 20.1 g of pale green crystals. Recrystalllzatlon from iso- 
propanol gave pale green crystals having the melting point of from 116 to 121*C. 



5 


Elemental analysts for C^H^CIN^ 




Calculated % 


C, 76.83; 


H, 6.45; 


N, 10 24 




Found % 


C, 76.74; 


H, 6.54; 


N.10 17 



w [0090] In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
88 were obtained. 



^ X ^"l 




20 



30 



33 



40 



43 



30 



53 
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Reference 
example 


B 




m 


Physical properties 
(Rocrystalfizatton solvent) 


62 


CI 




2 


colorless crystal* (EtOH) 
mp,197-198.5 fl C 

Elemental analysis for CaH^CIaM* 
CalcdJt: C, 72.28; H, 5.89; H. 9.53 
FoundS: C, 72.45; H, 8.17; N, 6.34 


63 


H 




1 


brown liquid 

NMR spectrum (5 (DMSO-d^pm:! .20-1. 45(3 rg»),1 

.48(2H,q.J=1 1 .SHx).! .72<2H.d.J=1 1 .5Hz).3.18(2HXJ 

=7Hx),4^9{2H.s).5.09(1H f t^=7H2),7.14(3H.tJ : =7J5H 

2) J^7<6rUJ=75to).7 J5-7.45(8H.m).7.66(1 HJJ=8 

Hz)J.99(1H.d.J=8rfa) 

ER spectrum v(BqJ onT 1 :3356,3056 


64 


H 




3 


coteries* crystal* 0sc-Pr,O) 
mp.14S-158"C 

Elemental analysis for C M H l7 CIN 4 
Calcd.*: C # 77 JOS; H, 8.65; N. 8.88 
Found*: C. 76.93; H, 6.81; M. 9.97 


66 


H 


XX 


2 


brown Bquid 

NMR spectrum d (CDClJpprrcl -20-1 .5 0<3rUn).1 .60( 
2riQ. J=7 5Hx)/l .66<2H.d.J=1 1 Hz),1 .94<2H,t^=1 1 Hz). 
2.88(2H r d f J=11Hi) r 3J7(2H > q,J=7.5H2),3.49<2H f s).3.7 
9(1H,t,J=7^Hd,4Dearibrs).7^0-7.35(5H^n),7.46(1 
ritd f J^J5Hr)J.48(1H.td.J=8,1^H2)7J4(1H.dd^= 
8,1 5Hz) ,7 JB9(1 H,dd,^=8,1 5Hz) 
IR spectrum v(HqJ cm -1 ^360 
Mass spectrum m/z:3M.39fXvr,3:1) 
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Reference 
example 


B 


W 


m 


PhyeiceJ properties 
(ReorystaJftzation solvent) 


06 


H 


CH 


0 


colorless crystal* (AoOEt-i'so-Pr 2 0) 
mp.167-197.5X 

Elemental analysis for C 1t H B CIN 4 O x 
CelodJl; C. 60.55; H, 6.69; N, 14.87 
Found*: C. 60.47; H. 6.83; N. 14.81 


67 


CI 


CH 


2 


colorless crystals 0«o-Pr x O) 
mp,154-1555 < C 

Elemental snaJysis for C^HaClj^O, 
Calod.%: C. 57.40; K 6.42; N, 12.75 
Found* C. 57 J31; H, 6.37; N. 12.69 


68 


Me 


CH 


2 


colorless crystals G*o-Pr 2 0) 
mp.129-129.5X 

Elemental analysts for O n K, 1 C[N 4 0 2 
CeJedJl: C. 93JD7; H. 7.46; H, 13.37 
Found*: C. 63.02; H, 756; N, 13-33 


69 


UeO 


CH 


2 


odorless crystals G*o~Pr,0) 
mp.1405-141lC 

Bemental analysis for C^H^Ol^O, 
CalcdJl: C, 60.75; H. 7.18; M, 12.88 
FoundS: C, 60.61; H, 7.17; N. 12*1 


70 


H 


N 


2 


brown liquid 

HUH apcctnim d (CDCi^pm: 1 . 1 4<2>t qdU= 1 2^ Hz), 1 . 40- 

1.4B<1 1H^),1.50H.7(K5H^).2.67(mt^^ 

^=7 JH2) t 4.07(3Kbra).7.39(1 H.dd. J=8.5.4.5Hz).8.29<1 H,dd 

**=8.5.2Hz).8.91 (1 rtdd. J=4.5 .2Hz) 

IR spectmm fdlqj cnf , -.3344 > 2928,1694 

Mass spectrum m/r 405,4070^.3:1 ) 
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Reference 
example 


R* 


R» 


Physical properties 
(RecrystaBizstion solvent) 


71 


CI 




colorless crystals (AcOEt-iso~Pr 2 0) 
mp.1 15.5-1 18*t: 

BementaJ analysis for C^H^dN^O, 
Calod.* C, 6219; H. 7-22; N. 13,84 
Found* C, 61.99; H, 718; M, 13.73 


72 


Me 




oolories* ©rystala Gao-Pr t O) 

mp.132.5-134.5Tt: 

Elemental analysis for C^H^^O, 
CalcdJfc C, 88.72; H. 8.39; N. 1457 
Found*: C, 68.65; HL 8.65; N, 14.48 


73 


CI 


a 

Boe 


colorless prisms 

Gso-Pr x O-fi-Heptane) 

mp.KMMIOt; 

BementaJ analysts for C^HaCI^O, 
CalodS: C, 6219: H, 712; N. 13.84 
Found* C. 62.18; H. 7.42; M. 13.81 


74 


CI 


n 


colorless crystals 0so-Pr 2 O) 
mp,10+-108 , C 

Elemental analysts for C^CI^O* 
Caicd.%: C. 6219; H 712: N. 13.84 
Found* C, 82.11; H, 7.35; K 13.79 


75 


CI 


-ex 


colorless prisms (AcOEt-is©-Pr,0) 
mp, 128-128.5^ 

BementaJ analysis for C w H M CtfH I 0 2 
CalcM: G. 59.18; H, 6.95; N, 1715 
Found!: 0. 59.16; a 6.84; N, 17.15 
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Reference 
example 


R* 


R* 


Physical properties 
(Re crystallization solvent) 


76 


CI 




green liquid 

NMR spectrum <5 (CDCl^ppm:1 .47(9H,a).1 .78( 

2H,q. J=6Hz)Z69(1 H.brs)^ J9(1 H,brs).3.30-3. 

40(1 H,m).3.50-3 r 55(1 H,m),3.55-3.70(2H,m),3.7 

5-4.05(3H r jn),4^7(2H.brs) r 7.4O-7.50eH f jnX7.8 

0(1H.d,^=75Hz)J^0(1H.d.J=7^Hz) 

1R spectrum y(liqj cm' 1 :3358.1 656 

Mass spectrum m/z:406.408(M+.3:1) 


77 


CI 




brown liquid 

KMR spectrum d (CDCI^pm:! .40-1 .55(2H,m) 

.1.46(9H,s)^XXH2J05(2H,m)X1^-2-25(2H^i)Z 

46X2H,tJ^iHz)X80~2^0(2H > m).3.35(2H,t,^ 

5 J>Hz).3.53(1 HJbrs),4.34<1 HJ>rs),4.49(1 HJt>rs)J 

.4O-750C2H^n).7.85-7.90(2rim) 

ER spectrum V OiqJ cm" 1 .3356.1 694 

Mass spectrum m/z:41 9.42 1(M\ 3:1) 


78 


Mb 




green liquid 

NMR spectrum (J (CDCI^pp m:1 .40-1 .80(2H,m) 

.i^OH^jtoo-a-iottH^^io-a^am^ 

48<2H.t,J=5.5H2)X64<3H^U.85-2^0aH.m) r 3 
^5C2H.t.J=55Hr)^54(1HJ>rs) f 4.13<2H f br3).4.4 
9(1HJ>rs)J.39(iat,J=83H2) P 7.44(mt.J=83H 
z),7 J 9(1 H,d^=83Hr),7^ 1 (1 H,d, J=8.5Hz) 
IR spectrum ^ OiqJ cm M :3352.1704 
Mass spectrum m/zJ 99 (M*) 
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Reference 






Physic*! properties 




example 




m 


(Recrystdlizetion solvent) 










coloriese plstee (AoOEtHeo-Pr x O) 


5 








mp.lO^IOSX 






r — \ 

r\ 

Boc 








79 




r»*UH <■ n SI X5* H 8 SB* N 14.33 
Found* C, 61.49; H, 0.81; N. 14.35 


10 








Specific rotation 

[a]," : -203* (e=0.1. DMSO) 










COlOTiOSS Cry3UU3 USO^r rjV/ 


13 


80 




2 


mp.96J5-99*C 

Bementa) analysis for C^H^CUM), 
Calod.1: C, 59JS8; H, 6.39; N» 15.44 
Found* C. 58.30; H, 8.87; M, 15.30 










oolorieae orystaJs (AoOEt) 


20 


81 




2 


mp ,128-128^0 

Elemental anetyv* for C 1 ^l I i c * N 4 0 
Caied.* C„ 59.90; H. 6.60; N, 17.46 
Found* C. 59.71; H. 6*7; M. 17.32 


23 
30 


82 




2 


yellowish brown liquid 

NMR spectrum d (CDCt,)ppm^49(2H,t^=5Hz)^50 

u . \ « cnfouL— \i jj/»u^ t=3 c iu-.^ T ifthH frit 
,J=8.5.1 Hz).7 J9(1 H,dd,J=8 J5.1 Hz),7-91 (1 H.dd^=8.5, 
1Hz) 

IR spectrum V Qiq.) cm H *3348 


33 


83 


a 


3 


yellowish brown liquid 

MM R speotrum 8 (CDCiJppm; 1 J9(2H^utn,^6Hz) f 2 
.45-2.60X4H^)^.83QHX^6Hz).3J0aH.t,J=6Hz)^. 
78(4H,t, J=4.5Hz),4J50(3HJbre) f 744<1 H.td,J=7.5.1 Hz) 
,7.47(1 H.toVJ=7-5.1 Hz),7 *3(1 H.dd.J=7.5,1 Hz).7.B0<1 


40 






H,dd.J=7.5.1Hz) 








IR speotrum fGq.) cm M ^344 
Mass spectrum m/r320,322(tf\ 3:1) 



43 



50 
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Reference 
example 




Physical properties 


84 


cx 


greenish brown liquid 

NMR spectrum d (CDCUppm: 1.45-1. 60(2 H,m).1. 60-1 .70 
(4am)Z35-2.B0{4H r m)Z39(2atJ==5H2)A37(2H.t.J=«H 
z) f 4.31 (1 H.brs),4.87(2H,brs), 7.44(1 HM J=7. 1 Hz),7.47(1ri 
td^7.1H2)JJ7(1H t dd.J=7.1Hr).7>«1H > dd.J=7.1H2) 
IR spectrum vQiqJ cm -1 3432 .3340 
Mess spectrum m/z304,30€(&r,3:1) 


85 




dark brown Rquid 

NMR spectrum d(CDCI s )ppm:U0-1.9O(4Hjn)^.57(2H > t 

J=5^H2)^.«H2.70(4M^3.40<2Kt^==53Hz).4J7(3H4>rs 

)J.43(1ritd i >l=7^Hr)J.4«(lH.td.J=75^ i 7.87(lH,dd. 

J=75J2H2)J33(1H^*7.5,2H2) 

IR spectrum vOiqJ cm , -3438 F 3348 

Mass spectrum m/z*90.292<M\3:1) 
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Reference 




Physical properties 


example 




(RocryetaHization solvent) 


86 


OOC 


colorless crystals (iso-Pr 2 0) 

Elemental analysis for C^H^CIN^ 
Calcd.%: C. 61.67; H, 8.13; N, 13.70 






Found*: C, 6152; H, 8.29; N, 13.65 


87 




colorless crystals 

(aCHjCHjCHso-P^O) 

rnp.141.5-142.5lC 




Elemental analysis for CjoH^CIN^O, 






Calcd.%: C, 60.82; H, 7.91; N, 14.19 




Found*: a 60.63; H. 7.60; N, 14.03 


88 




gray crystals (AoOEt) 
mp,168-169*C 

Bementai analysis for C^n^CIN^S 






Calcd.%: C, 5553; H. 6.62; N. 13.63 




Found* C, 5554; H. 8.87; N, 13.63 



Example 1 

4^hloro-H2-(N-triphenylmethyM-plperidyl)ethyl3«1H-lmldazo[4,5-cHuinoHne 

[0091] A solution of 1 9 9 g of 3-amlno-2-chloro-4-{2-(N4riphenylmethyl-4-plperioVI)-ethylamlnoJqulnollne, 24.1 ml of 
ethyl orthoformate and 0.6B g of p-toluenesutfonlc acid monohydrate In 200 ml of toluene was refluxed for 6 hours. 
After cooling, the precipitated crystals were collected by f iltration, and washed with diisopropyl ether to give 1 6.4 g of 
colorless crystals. Recrystalllzatlon from a mixture of methanol and tetrahydrofuran gave colorless crystals having the 
melting point of from 229 to 234.5°C (decomposition). 



Elemental analysis for C^H^CIf^ 


Calculated % 
Found % 


C, 77.61; 
C, 77.50; 


H, 5.97; 
H, 5.98; 


N, 10.06 
N, 9.95 



Example 2 

4-Ch!oro-2-trffluoromethyl-H2-(N^ 

r0O92) To a solution of 2.50 g of 3-amlno-2^hloro^[2-(N-trtphenylmethyt^plperidy0ethylamlno]quinollne and 0 76 
ml of triethylamine in 60 ml of dried tetrahydrofuran, a solution of 0.63 ml of trtfluoroacetic anhydride In 40 mi of dried 
tetrahydrofuran was added dropwise under ice-cooling, and the mixture was stirred at room temperature for 2 hours. 
The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed successively with water 
and saturated brine, and dried, and then the solvent was evaporated. A solution of 3.03 g of the resulting pale yellow 
solid a nd 0.30 g of p-toluenesulf onic acid monohydrate in 1 00 ml of toluene was refluxed for 20 hours. After the reaction, 
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the solvent was evaporated, and the residue was added with methanol and acetone. Tfce precipitated crystals were 
collected by filtration to give 1 79 g of colorless crystals. 
NMR spectrum S (DMSO^)r^ 

bfs)4 75(2H,t.J=8.5Hz),7.17(3H^^ 87(lH,td. 
J=7. , 5 > 2Hz),8.16(1H.dd,J=7.5,2H2),8-34(1H,dd,J=7,5,2Hz) 



Example 3 

tert-Butyl 4-[2-(4-methyl-2 -phenyl-1 H-imidazot4,5-c]qulnolln-1 -yt)ethyl]-1 -plperldlnecarboxylate 

[0093) A solution of 0.65 g of tert-butyl 442^(3-ajnino-2-methylqulnolin-4-y0amino]-etnyih1-piperidlnecarboxylate > 
0.29 g of benzaldehyde and 0.08 g of 2,3-dlchloro-5,6-dlcyano-1 ,4-benzoqulnone In 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid. The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 : 1 ) as 
an eluting solvent, and washed with diisopropyl ether to give 0.65 g of acolortees solid. Recrystallization from diisopropyl 
ether gave colorless crystals having the melting point of from 146 to 146.5 # C. 



Elemental analysis for C29H34N4O2 


Calculated % 
Found % 


C, 74.01; 
C, 73.95; 


H.7 28; 
H,7.54; 


N, 11.91 
N, 11.84 



[0094] In accordance with the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 




Example 


R1 


B 


m 


Physical properties (RecrystaJilzation solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp.232-239 # C (decomposition) 
Elemental analysis for C 35 H 31 CIN 4 
CeJcd.%: C, 77.40; H, 5.75; N, 10.32 
Found%: C, 77.35; H. 5.79; N, 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp,185-168*C (decomposition) 
Elemental analysis for C 41 H 35 CIN4 
Calcd.%: C, 79.53; H, 5.70; N, 9.05 
Found%: G. 79.29; H, 5.74; N, 9.05 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp,26B-288*C (decomposition) 
Elemental analysis for C^H^C^ 
Calcd.%: C, 73.09; H, 5.45; N, 9.47 
Found%: C, 73.15; H. 5.54; N, 9.41 
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(continued) 



Example 


R1 


B 


m 


Physical properties (Recrystalllzation solvent) 


7 


Ph 


H 


2 


pate yellow crystals (CH^lj-EtOH) 
mp r 246.5-249»C 

Elemental analysis tor C^^CIN* 
Calcd.%: C, 79.66; H, 5.89; N, 8.85 
Found%: C, 79.65; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp ,227.5-23 1°C (decomposition) 
Elemental analysis for C^H^CIN^IMHjO 
Calcd.%: C, 79.24; H, 6.11; N, 8.60 
Found%: C, 79.26; H, 8.09; N, 8.55 



IS 



23 


Example 


R 1 


B 


R* 


m 


Physical properties (Recrystalllzation solvent) 




9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,1 24.5-1 25°C Elemental analysis for 
C^H^CIN, Calcd.%: C, 71.19; H, 6.22; N, 13.84 Found%: C. 71.22; H, 
5.97; N, 1 3.79 


30 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp t 250-255°C (decomposition) 
Elemental analysis for C^r^ClN^ Celcd.%: C, 67.45; H, 5.88; N, 12.10 
Found%: C, 67.42; H t 5.88; N, 1 2.02 J 


35 


11 


H 


H 


Boc 


2 


colorless crystals (AcOEt) mp,188-189*C Elemental analysis for 
C^H^CIN^ Calcd.%: C. 63.68; H, 6.56; N, 13.50 Found%: C, 63.45; 
H, 6.60: N, 13.40 




12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp,192-193*C Elemental analysis for 
C^HaoCfeN^ Calcd.%: C, 64.00; H, 5.75; N, 10.66 Found%: C, 64.04; 
H, 5.59; N, 10.61 


40 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp,1 B2.5-1 B3.5'C Elemental analysis for 
C^HajCIN^a Cated.%: C, 68.97; H, 6.59; N, 11 .09 Found%: C. 68.91 ; 
H, 6.41 ;N, 11.06 



55 
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Example 


B 






Phytic ai properties 
(Re crystallization solvent) 


14 


IftaO 




CH 


ooloriees crystals (AoOEt) x 
mp,1883-1B93"C 

Elemental aneiyeis for C^H^Cir^O, 
CaJod.* C. 66.85; H, 6 3B; K 10.75 
Found* C. 66.70; H, 6.42; N, 10.70 


16 


H 




N 


ooloriees crystals (MeOH) 
mp p 223^-227.5*C(deoomposhjDn) 
Elemental analysis for C^H^Clfi.O, 
Celo<Ll: C. 65.91; H, 6.15; * 14.23 
Found*: C. 65.85; H. 6.21; N, 14.21 


16 


H 




CH 


colorless erystaJ*(AoOEt-n-Heptane) 
mp,159-161*C 

Dements! analysis for C—H^CIN.O, 

* mm • 1 # a> 

CalcdJk C. 68.40; H. 5 2 6; M. 11.41 
Found* C. 68.38; H. 6.27; N. 11 .37 


17 


H 


cx 

Boo 


CH 


coloneea crystals (AcOEt-iao-P^O) 
mp.154.5-156'C 

Elemental analysis for Cutty, CI N 4 O z 
Calcd.* C. 68.4$; H. 6.36; N. 11.41 
Foundl: C. 6839; K 6.15; N. 11.39 


18 


H 




CH 


coloneea orystais (AcOEt) 
mp,1 663-1 67.5°C 

Elemental analysis for C^M^Cl^O, 
CaJod.* C. 68.49; K 8.38; NL 11.41 
Founds C. 6830; H, 6.43; N. 11.32 
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Example 






Physical properties 
(Re crystallization solvent) 


5 








colorless fine need)os(AcOEt) 
mp.1 865-1 B1.S°0 




19 


CI 




tJenvorrtal analysis Tor v^rtjooti^v/j 


10 








CaicdJl- C 65 91: H. 6.15; N, 14.23 

r^i.^c- C AS 07- H 6 31* M 14 18 
round*, o, wj/, n, «.«>■» r»» ■ 










colorless crystals (MeOH) 


13 


20 


CI 




mp.1 so.o— i if0.o 

Eiemental analysis for C X7 H„CIN 4 0, 
n*lrd %- C 65 78- H 5.93; M, 11.36 


20 








Found*: U, Oo./o, n, o.oo, w» ■ 










ooloHess crystals <AcOEt-iso-Pr a O) 


23 


21 


CI 


BocHN^yv 


mp,isi js-isz *# 

Elemental analysis for C^H^C^O, 








CakdJk C, 66.46; H. 6.37; M, 13.84 
FoundS: C, 66.42; H. 6 .33; M, 13.89 


30 








colorless crystals (AcOEt-is©-Pr 2 0) 




22 


Me 


0\ 


mp,164.5-165*C 

Bemental analysis for C»H»N,0 2 


35 






CalodA C f 71.72; H. 7 .28; N. 14.42 
Found* C. 71.40; H. 7J24; N. 14.28 



40 



45 




50 



55 



36 



EP1 104 764 A1 





Example 


R 1 




m 


Physiosl properties 
(Re crystallization solvent) 


5 










colorless crystals (AcOEtHso-Pr,0) 












mp,185-188K; 




23 


Ph 


2 


Elemental analysis for C^H^CJ^O, 


10 










CaJod.%: C, 66.88; H, 5.61; M, 12.48 
Founds C. 66.59; H 9 5.63; M, 12.45 












colorless crystals Oso-PrOH) 


15 










mp/iovno^c 




24 


Ph 


2 


Bemental analysis for C„H n ClH 4 0 










CelcdJfc C. 67.89; H. 5.70; H. 13.77 


20 










Found* C. 67.62; H. 5.71; H. 13.83 












pale yellowish brown crystals (AcOEt) 












mp/l 82-1 B3t; 


25 


25 


Ph 




2 


Elemental analysis for 
CaHxiCiN 4 0-1/4H,0 
Calod.%: C. 66.49; H 5.45; M. 14.10 


30 










Found* C. 66.26; ri 5.50; H. 14.03 












pale brown crystals (AcOEt) 


35 


26 


H 




3 


mp,130J5-131.5 < C 

Elemental anslysfs for CIN 4 0 










Cried X C. 61.72; H, 5.79; N. 16.94 
Found* C. 81.72; H. 5.76; N. 16.90 


40 










psle brown crystals (MeOH) 








a 




mp.1833-184.5X 




27 


Ph 


3 


Elemental analysis for C^Had^O 


45 








CeJod.%: C, 67.89; H. 5.70; M, 13.77 
Found* C. 67.91; H. 5.66; M, 13.80 



50 



55 
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Example 


R 1 


R* 


m 


Physical properties 
(Recrystallization solvent) 


28 


H 




2 


paJo brown crystals Gso-Pr 2 0) 
mp.105-105.5lC 

Elemental analysis for C 17 H 1> CIN 4 
Calod.%: C, 64.86; H. 6.08; N, 17.80 
Found*: C. 64.83; H. 6J 1; N, 17.72 


29 


Ph 


cx 


2 


pale brown crystals (MeOH) 
mp,220-227*C 

Elemental analysis for CnHoCIM* 
CaJc<L»: C, 70.87; H, 5.93; N, 14.33 
Found* C, 70.44; H, 5.96; N, 14.29 


30 


H 




2 


brown crystals 

NMR spectrum (CDCJ s )ppm:1.80-1.90(4H r m 

)^-2.76<4H > m).3.14-3^2(2H.m).4.78-4^1(2 

H.mW.68(1H > tJ=6^rte),7.72(1H,t,J=6^Hr) r 8.1 

3(1 H^),o\22C2H.d.J=8.5Hr) 

Mass spectrum m/z*00,302(M\3:1) 


31 


Ph 




2 


pale brown crystals (MeOH) 
mp.191-192°C 

Bemental analysis for C n K Ti aN 4 
Calcd.*: C. 70.11; H, 5.62; N. 14.87 
Found* C. 70.00; H. 5.85; N, 14-86 



40 
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Example 




Physical properties 
(RecrystaJlization solvent) 


32 




colorless amorphous solid 

NMR spectnim tf(DMSO-d t )ppiit0.99(3H r brs).1. 

32(3HJ>rsXlJ8C2HJ>rs)X13(1H.br8) f 2.4»(9H t s),4 

.B2-4.72eH.m),7.6D-7.67(3H^n)7.7A-7.82(4H.m> 

,8.13(1H^d.J=8.1^Hr)342{1H f d,J=8H2) 

1R spectmm V (KBr)cm~ f :1890 

Mass spectmm m/z:47e,478(M* f 3:1) 

Specific rotation 

lay*: -eor (c=0.1. DMSO) 


33 


CCC 


colorless crystals (AcOEt) 
mpil 5-2 18"C (decomposition) 
Elemental analysis for C^H^CIN^ 
CelcdJfc C. 67 .93; H. 7.13; M, 11.32 
Found*: C. 67.70; H. 7.17; N. 11.23 


34 


cCC, 


colorless orystaia (MoOrHao-PrOH) 
mp.185-188% 

Elemental analysis for C^H^CI^Oj 
CaJcdJfc C. 67.42; H, 6.91; N, 11.65 
Found%: C. 67.31; H. 6.68; N, 11.57 


35 




brown crystals (AoOEt) 
11^,199-200^ 

Elemental analysis for C lt H B C1N 4 0,S 
CaicdA C, 82 .83; H, 5-88; N, 1U7 
Founds C. 6X74; H. 5.83; N. 11.16 
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Example 



38 



Mo 



Physical properties 
(Recrystallizstion solvent) 



pale brown crystals Gso-PrOH) 
mp^02-2O3°C 

Elemental analysis for C^H^C^O, 
Calcd* C, 64.40; H, 6.81; N, 13.06 
Found*: C, 64.39; H, 7.04; N. 12.95 



37 



n-Bu 



colorless crystals (AcOEHso-Pr,0) 
mp.1 59.5-1 ftUS'C 

Elemental analysis for C It H w CiN 4 O z 
CalcdJt: C, 86.30; H, 7.49; N, 11.89 
Found*: C. 66.16; H, 753; 



38 



a 



colorless orystaJa Oso-PrOH) 
mp.174-175^ 

ElemerrtaJ analysis tor C^CI^CVI/^O 
Cated.*: C. 67JD5; H. 734; 11.17 
Found*: C, 67.08; K 7.47; M. 10.92 



39 



Bn 



colorless crystals <AcOEt-tso-Pr 2 0) 
mp, 

Elemental analysis tor Cj,H»CIN 4 0 2 
Calcd* C. 68.97; H, 659; N, tl-09 
Found*: C. 68 .93; H. 6.72; M, 10J99 



40 




oolorlesa crystals CAoOEt) 

mp,21 9-220.5*0 (decomposition) 

Elemental analysis for C 30 H»CIN 4 O t -1/4H J 0 
CakdJL- C. 69.08; K 6.47; N, 10.74 
Found*: C. 69.25; K, 6.41; M, 10.89 



BocH^^ 




42 
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Example 


pi 
ft 


Physical properties 
(RecryetaJlization solvent) 


5 






colorless crystals (MeOH) 




41 


.Me 


mp.137-142lC 

Elemental analysis for C^HnClrW 1/2^0 


10 




CalodJL C, 67.76; H. 6.67; N, 10.90 
Found* C, 67.82; H, 6.49; N, 10.92 








colorless crystals (MeOH) 


15 


42 




mp t 1535-157*C 

Elemental analysis for C^H^CI^C), 






CadodJL C. 66.85; H. 6.38; N. 10.75 


20 






Found* C. 66.84; H, 6.54; H. 10.78 








oolorless orystsJs (AcOEt) 








09,160-16110 


25 


43 


ElementaJ analysis for (W*»C*™ 4 (V1/BH,0 
CeJodJK: 65.78; H, 5.98; N. 10.88 
Found!: C, 6537; H, 5.67; M, 10.04 


30 






oolorless fine needles 

CAcOEt-n-Heptane) 

mp,160-182*C 


35 


44 


XX 


Elemental analysis for C zl H J0 C1F>i 4 O 2 
CeJedJ: C. 66.07; H, 5.94; N, 11.01 
Found* C, 66.10; H. 5.71; K UM 


40 


45 


XX 


colorless orystsJs (AcO Ct iso Pr a O) 
119.120-1293*0 

ElementaJ analysis for C^H^CJFHiO, 


45 






CsJedJ* C, 66.07; H. 5.94; N, 11-01 
Found* C, 66J06; H 5.76; N, 11D1 



50 




EP 1 104 764 A1 



Example 


R 1 


Physical properties 
(RecrystaMizstion solvent) 






colorless crystals Gso-PrOH) 






mp.1995-200 fl C 


46 


'A 


Elemental analysis for C ta H S7 CIF 4 N 4 0 2 
Calcd.%: C, 59.74; H, 4.83; N, 9.95 
Found* C, 59.61; H, 4.89; N, 9.90 






colorless crystals (iao-PrOH) 








47 




Elemental analysis for C^H^CIF^O, 
CalodS: C, 57.88; H f 4.51; N, 9.64 
Found* C, 57 Ml H, 4.58; N, 9.62 






colorless crystals CAoOEt) 






mp.l 993-200 


48 


JO 


Elemental analysis for C^H^CINbOj 
CalcdJfc C, 65.91; H, 6.15; M. 14.23 
Found*: C, 65.77; H, 5.99; M. 14.25 






colorless prisms 






(AoOEt~n-Heptane) 


48 




mp.l 82-1 83*0 

Demental analysis for C^H^CINsO* 

r>_i i m. r» Ac a*, u a ic* || 14_23 
Galea.*: v*, so J l# n. d.io, n, i^^a 

Found* C. 65.95; H, 6.26; H, 14.24 






colorless prisms(AcOEt) 


50 


X) 


mp21*-Z14t; 

Elemental analysis for CxjH^CINfO, 




Calcd.%: C, 65.91; H. 6.15; N, 14.23 
Found%: C. 65.87; H. 6.20: N, 14.23 
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Example 


R 1 


(Recrvalaltixation solvent) 


5 






colorless crystals (MeOH) 




51 


XJ 


mp p i f j too o 

Elemental analysis for Ci»H»ClN 4 0 3 S 


10 




Calca.1: C, 04.85; H. 0.19; N, 10.43 
rounoV G. o4JB2; rl, 0.45; H, 1QJ37 








colorless crystals Gao-PrOH) 


13 


52 


Xf' 


mp ,203-203 3X 

Elemental analysis for C,^»CIF,N 4 0 z 






Calod* C. 6231; H, 5.41; K 10.02 


20 






Found* C f 02.24; H. 5.42; M, 9.99 








colorless crystals (AcOEt) 


23 


53 


XT 


mp,224-225 <, C 

BamantaJ aneJyaia for C M K w dN 4 O t 






CeJcd* C, 72i)1; H. 0.22; N, 938 
FoundS: C. 7232; H, 871; K 9.92 


30 






colorless crystals Gao-PrOH) 




54 


XX 


Elemental analysis for C^H^CIN^O, 


33 




CaiodJt C, 7033; H, 835; N, 9.81 
Found* C. 0933; H, 836; N, 938 








coloHeaa oryatala (UaOH) 


40 


55 


p 


mp.1983-19rt: 

Elemental anarysJa for OsHaClt^O, 
CalodJk C, 0433; H, 036; N, 11.05 


43 






Found*: C, 0433; H, 077; N, 11.69 
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Example 




R 1 


Physioal properties 
(RecrystaJfization solvent) 


56 


P 


Me 


pale yellow crystals Gso-PrOH) 
mp f 185.5-186^ 

Bemental analysts for Cj^N^, 
Calcd.%: C. 70.41; H. 7.00; N, 12.16 
Found* C. 70.32; H, 7.19; N. 12.13 


57 


P 


CI 


colorless crystals (MeOH) 
mp,1515-153^C 

Bemental analysis for C M H»aN 4 0 2 S 
CalcdJfc C. 62.83; H. 5.88; M, 11.27 
Founds C. 62.77; H v 6.01; N. 11.24 


58 


P 


Mo 


pale yellow crystals Gso-PrOH) 
mp,181 .5-1825% 

Bemental analysis for C r7 H K N 4 0 2 S 
CalcdJfc C. 68.04; H, 6.77; N, 11.75 
Found!: C, 67.88; H, 6.99; N, 11.63 


59 


P 

/ 


CI 


colorless crystals (AcOEt) 
mp.197-198% 

Bemental analysis for GoHmCIN^OjS 
CeicdJ: C, 60.29; H. 5.67; N, 14J06 
Found* C. 59.98; H, 5.54; N, 13.84 


60 


p 


Me 


colorless crystaia <AcOEt-iao-Pr 2 0) 
1*0.191-1931; 

Bemental analysis for C w H» t M,0,S 
CelcdJk C. 65.38; H, 6.54; N. 14.66 
Found* C, 65.34; H. 6.53; N. 14.43 




46 
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Example 


R' 


Physical properties 
(Recrystallization solvent) 


61 




yeiiow amorpnous soiio 

MMR spectrum d (CDClOppnu 

1 J)6H.09(2H t mX1^0-1.40(1Jim)J4(>-1.45 ( 2H,m) 

,1 .44<9H.s),1 .82-1 .90(2H.m)Z55-2.62(2H r m) r 3JD5(3 

H.s)A0D-4.1O(2H^i).4.62(2HXJ=7.5Hz)J^7-7JO( 

9M m> ? RlflHt t=7Hy> 7 67-7 71 (3Hm)8 14(1 H J 
^75Hz)334<1H,d^75Hz) 
ER spectrum y (KBr)cnC 1 :1692 
Mass spectrum m/r468(ir) 


62 




colorless crystals (AoOEt) 
mp,iso~i»o i# 

Elemental analysis for C^H B F 9 N 4 0 1 
CaJod.%: C, 62.14; H. 5-21; N. 9.99 
Founds: C. 6237; H, 5.25; K 9 94 


63 


JO 


pale yellow crystals (AoOEt) 

mp r 1 995-200 JTC 

BemerrtaJ analysis for C^H^N^O, 
CalwUS; C, 71 31; H, 7.05; M, 1435 
Founds: C. 71.37; H, 7.14; M. 1433 


64 




oolorieea crystals (MeOHHso-PrjO) 
n9.1775-170lC 

Bemental analysis for C^HaF^Ot 
CaledJt: C, 6630; H, 6.18; M. 10.40 
Found*: C. 6639; H, 8.08; N, 1037 


65 


"p 


pale brown crystals CAcOEO 
mp.193-194X 

Bemental analysis for (^HaNgO, 
CeJodJk C, 7056; H. 734; N, 1534 
Founds: C. 70.61; H. 7.16; N, 1531 




47 
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Example 


R 1 




Physical properties 
(Recrystanization solvent) 


66 


/ 


CI 


colorless crystals (EtOH) 
mp,240~24 1 t ( decomposition) 
Elemental analysts for C^HjjCIN, 0 2 
CaJcdA C. 82.43; H. 6.08; W, 17.47 
FoundS: C. 62.48; H. 6.02; N v 1751 


67 




Mo 


colorless orystals (EtOH) 
mp^285-230°C (decomposition) 
Bementai analysis for C^H^O, 
CelcdJk C. 87 JO; H. 7.00; N. 18.25 
Found*: C. 87.72; H, 8.83; N, 18.24 


68 


-p 


Mo 


brown amorphous solid 

NMR spectrum 6 (CDCI,)ppm:1.10-1 -20(2H,m),1.4 

6 (SH.s),1 .40-1 .60(3 H,m),1 .90-1 .88(2H.m) r 2.60-2.70( 

2H.m).3.04(3H,sW.8B(3H t a).4.05"4.15(2H^iX4.74(2 

H.t,^H2),8.30(1HX^.5Hr)J.52(1H.d.J^H2).6. 

88(1 rU).7.60<1 H.t^8H2).7.67(1HX J=8Hz)3-1 8(1 H. 

oV=aHz),8_23(1 H.d.^Hi) 

IR spectrum V (KBr)cnf ':1B88 

Mass spectrum m/zzAlZW) 



BocN 




48 
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Example 


R» 


R 1 


Physical properties 
(Recrystafflzetion solvent) 


69 


R 


a 


yellow amorphous solid 

NMR spectrum d (CDC1,)ppm; 

1 .05-1 .1 5(2H,m),1 .40-1 .50<3H,mXl .45(9H,sXl .83-1 

2H^) f 2.32(3H^)JL80-2.70(2H.mX4.CX>-4.10<2H^n) i 4.60 

-4.65(2H,m),7 06(1 h\d,J=5.5Hz),7.51 (1H,d,J=5.5HzX7.B 

B-7 .75(2*^X8.1 B(1H.d.J=7.5HzX6.24<1 Rd.J=7.5Hz) 


70 




CI 


pale yellow crystals (EtOH) 
mp > 192-193 < C 

Elemental analysis for C^Hj.CM^S-S/^HjO 
CalcdJl: C, 80.77; H. 8.33; N, 1050 
Found* - C SO S2- H A Oft* N 10 17 


71 


/ IP* 


Mo 


yellow amorphous solid 

NMR speotrum d (CDCi^ppm: 

1J)2-1.O8(2H,mXl.44(9H t sXl.44-1.50(3H.m).1.8O-1J0( 

2H,mX2.31 (3H^80-2.70(2HLm) f 3J05(3H.s),4iX>-4.05( 

2H.mX459(2H,t J=7.5HzX7.06(1 H,d, J=5.5Hz) .7.48(1 rid. 

«j=9.onzj, / .ou— / .00 lZrl,rn; r o. 1 41 1 rl ? d.*^© tizj ,B _Z3 U H»d, J 

=8 Hz) 

IR speotrum POCBrfenT'ilBoU 
Mass spectrum m/r490(M*) 


72 


Ml 


Me 


pale yellow crystals (AcOEt) 
tnp,141~142*C 

Elemental analysis for C^H^N^OjS- 1/4HjO 
CaJcdJl: C, 67.92; H, 7.02; N, 11.31 
Found!: C. 67.86; H. 6.84; M. 11.25 



Example 73 

tert-Butyl 4-[2-(4-chloro-2-hydroxy«1 H-imidazo[4,5-c]qulnolin-1«yf)-ethyl)-1 -piporidinecarboxylate 

[0095] To a solution of 0 60 g of tert-butyl 4-(2-(3-amlno-2-chloro-4-qulnotylamlno)-ethy!}-1 -piporidinecarboxylate 
and 0.44 g of triphosgene in 1 0 ml of 1 ,2-dichloroethane, 0.41 ml of triethylamine waa added dropwise, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 ,2-dlchloroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with diisopropyl ether to give 0.57 g of colortess 
crystals. Recrystalllzation from 1 ,2-dtehloroethane gave colorless crystals having the melting point of from 222 to 
223 B C 



Elemental analysis for C^H^CIN^ 


Calculated % 
Found % 


C, 61.32; 
C, 61.15; 


H, 6.32; 
H, 6.34; 


N, 13.00 
N, 13.00 



49 
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Example 74 

tert-Butyl 4-[2-[4-chloro-2-(4-methanesulf1nylphenyl)-1 H«imidazo[4,5-cI-quinolin-1 -yf]ethyl]-1 -piperidinecarboxylate 

[0096] To a suspension of 0.63 g of tert-butyl 4-[2-{4^h|oro-2-{4-methylthio-phenyl)-1 H-lmldazof4,5-c]quinolln-1 -yl] 
ethyl]- 1-piperldinecartJoxylate in 18 ml of 1 ,4-dloxane, a solution of 0.38 g of sodium periodate In 6 ml of water was 
added dropwise, and the mixture was stirred at 50°C for 13 hours. The reaction solution was concentrated, and the 
residue was purified by silica gel column chromatography using 1 ,2-dlchloroethane - methanol (10:1) as an eluting 
solvent to give 0 47 g of a colorless solid. Recrystallization from a mixture of isopropanol and water gave colorless 
crystals having the melting point of from 183 to 166°C. 



Elemental analysis for C^^CIN^S • 1/4H 2 0 


Calculated % 
Found % 


C, 62.46; 
C, 62.33; 


H, 6.06; 
H, 5.90; 


N, 10.05 
N, 9.91 



Example 75 

tert-Butyl 4-[2-[4-chloro-2-(4-methanesulfonylphenyi)-1 H-lmidazo[4,5-c]-quinolln-1 -yl]ethyt]-1 -piperidinecarboxylate 

[0097J To a solution of 0 40 g of tert-butyl 4-t2-[4-chloro-2-(4-methylthiophenyl)-1Hnmida2o[4,5 -c]quinolln-1-yQ 
ethylH -piperidinecarboxylate in 20 ml of 1 ,2-dichloroethane, 0.40 g of m-chloroperbenzolc acid was added portionwise 
little by little, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
10% aqueous sodium hydroxide solution, and extracted with 1 ,2-dichloroethane. The extract was washed with satu- 
rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mixture of diisopropyl ether and diethyl ether to give 0.42 g of colorless crystals. Recrystallization from 
methanol gave colorless crystals having the melting point of from 149 to 156°C. 



Elemental analysis for C^H^dN^S - 1/4H 2 0 


Calculated % 
Found % 


C, 60.72; 
C, 60.72; 


H, 5.89; 
H, 5.81; 


N. 9.77 
N, 9.67 



Example 76 

4-Hydroxy-2-phenyM -[2-(4-piperidyl)ethyl]-1 H-imidazo{4,5-c]quinollne 

[0098) A solution of 871 mg of 4<hloro-2-phenyH-(2-(4-piperidyr)ethyl)-1H-imidazo[4,5-c)quinoline and 2.5 ml of 6 
N hydrochloric acid in 8 ml of 1 ,4-dioxane was refluxed for 3 hours. The reaction mixture was adjusted to pH 10 with 
10% aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted with 1,2-dlchlo- 
roethane. The extract was dried, and the solvent was evaporated. The resulting residue was washed with ethyl acetate 
to give 522 mg of pale brown crystals. Recrystallization from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244*C. 



Elemental analysis for C^H^O . 1/4^0 


Calculated % 
Found % 


C, 73.28; 
C, 73.32; 


H, 6.55; 
H, 6.45; 


N, 14.86 
N, 14.77 



[0099] In accordance with the method of Example 76, the compounds of Examples 77 through 79 were obtained. 



50 
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Example 


B 




m 


Physical properties 
(RocrystaJfizstion solvent) 


77 


CI 


"Ok 


2 


colorless crystals (MeOH) 
mp,269-280t (decomposition) 
EJemental analysis for C^H^CI^C) 
CalcdJt: C, 88.48; H, 5.99; N. 13.31 
Found*: C, 88.32; H. 8-07; H. 13.29 


78 


H 




1 


ooiorless crystals [hydrochloride] 

NMR spectrum 6 (DMSO-d,)ppm; 

1 56(2H r q.J=1 1 .5Hz),1 J4(2H.d,**=1 1.5Hz),2. 10-2.2 

5(1 H.m).2.79(2H,q t J=1 1 .5Hz} t 3.24(2H,d.J=1 1 .5Hz), 

4-54(2H.d.J=73rta),7 J9(1HAJ=SHz) f 7.49(1 H.d,J= 

8Hz) t 750<1HAJ=8Hz) v 8i)0(1H f d.^8Hz)3^8(1H v s 

).8 J4(1rU>rs).8.95(1 HJbreXl 1 .62(1 H.s) 

!R spectrum V (KBr) cm" 1 .3544,3228 J 692 

Mass spectrum m/z282(M*) 


79 


H 


-a 


1 


odorless crystals [hydrochloride] 

NMR spectrum 6 (DMSO-dJppm: 

1 .65-1 .85(4Rm).2.00~2.1 5(1 Hjn)£ A4(2H,o.J=1 2H 

z)^^0(2H t d.J=12H2).4.18(2H^.J=5Hz).4^1(2ad. 

J=73Hz)J27(1rUJ^5Hz)7.40-7.80(7H^i).7^7 

(1 H.d.J=8Hz),8.3 1 (1 H.s).1 0.83(1 HJ>r*).1 1 .58(1 Ks) 

IRspeotrum V (KBr) cm" , ^418,1872 

Mass spectrum m/c372(M*) 



Example 80 

tert-Butyl 4^2-(4-phenoxy-1 H-imidazo[4,5-c]quino!ln-1 -yl)ethyt}-1 -plperidlnecarboxylate 

[01 00] A mixture of 4.46 g of tert-butyl 4-[2-{4-chloro-1 H-imida2o(4,5-c)quinolin-1 -y»)ethyl]-1 -piperidinecarboxylate, 
1 0. 1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20*C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an elutlng solvent to give 3.59 g of a colorless solid. Recrystalllzatlon from a mixture of ethyl acetate 
and n-hexane gave colorless crystals having the melting point of from 130.5 to 1 32.5*C. 



Elemental analysis for C 28 H 32 N 4 0 3 


Calculated % 
Found % 


C ( 71.16; 
C, 71.10; 


H, 6.83; 
H.7.10; 


N, 11.86 
N, 11.69 



[0101] in accordance with the method of Example 80, the compounds of Examples 81 through 87 were obtained. 
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R 3 




Example 


R l 






Physical properties 
(Reorystallizstfon solvent) 


81 


H 


xx 


H 


colorless crystals (MeOH) 

mp,1525-1535*t 

Elemental analysis for C^B^^O 
CaJcd.%: C. 7759; H, 654; N. 12.11 
Found* C. 78.00; H, 6.29; N, 12.05 


82 


H 


-a 


H 


colorless crystals (AoOEt-iso-Pr t O) 
mp,187-1895*C 

Elemental analysts for C^H^O, 
CsIcdJl: C. 72.44; H. 8 52; K 1352 
Found*: C, 72.35; H, 6.26; K 13.42 


83 


H 


XX 


F 


colorless crystals (CH,d»Hso-Pr 2 0) 
11^.208.5-208% 

Elemental analysis for C^Ha FN 4 0 2 • 1 /8 Hfi 
CaJod* C. 69.07; H, 535; M, 1259 
Found*: C. 69.11; H, 5.74; M 12.85 


84 


Ph 


XX 


H 


odorless crystals (MoOrf-iso-Pr 2 0) 
mp^OS-2075% 

Elemental analysis for C^H^O, • 1/2HjO 
CoJcdJL C, 74.53; H. 6.25; N. 11-21 
Found*: C, 7452; H. 6.37; N, 11.10 
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Example 


R 1 


R* 


R* 


Physical properties 
(Re crystallization solvent) 


85 


H 


'"Ok 


F 


colorless crystals (AcOEt-rr-Hexane) 

mp,t33.5-135.5 c C 

Bo mental analysis for C 2 tH s1 FN 4 0, 
CalcdJ: C, 68.55; H, 6.37; N, 11.42 
Found* C, 88.37; H, 6.47; N. 11.25 


86 


Ph 


'XX 


H 


colorless crystals Gso-PrOH) 
mp^07-208^ 

Elemental anaJysii for C M H M N < 0, 
Calcd.*: C, 74.43; H, 8.61; N, 10.21 
Fouma: C. 74.38; H 6.68; N. 10.14 


87 


H 


0- 


H 


pale purple crystals 

NMR spectrum & (DMSO-d*)ppm: 

1 .64-1 .72(4am)^55-2^8(4H.m) f 2.98(2Kt. J=7 

Hz).4^0<2HxJ=7H2),7^5-7J1(3H f m).7.45-7.4 

9C2H,m).7.53-7.«)(2H^n),7.72(1H t d > J=7rte)3^9 

(1rU^7Hzl8.37(1fts) 

Mass spectrum m/c358(*T) 



Example 88 

tert-Butyl 4-[2-{4-amino-1 H-imidazo[4,5-c]quinoIin-1 -yl)ethyl]-1 -piperidinecarboxylate 

[01021 A mixture of 4/40 g of tert-butyl 4-(2-(4-phenoxy-1 H-imidazo{4,5-c]-quino!in-1 -yl)ethyl>1 -piperidinecarboxy- 
lato and 34 5 g of ammonium acetate was stirred at 140°C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as eluting solvents, and 
washed with dllsopropyl ether to give 1 .88 g of colorless crystals. Recrystalllzation from ethyl acetate gave colorless 
crystals having the melting point of from 1 93 to 1 93.5 # C. 



Elemental analysis for C^joNjC^ 


Calculated % 
Found % 


C, 66.81; 
C, 66.93; 


H, 7.39; 
H, 7.48; 


N, 17.71 
N, 17.66 



{0103] in accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 




Physical properties 
{R ©crystallization solvent) 


89 




ooloriess crystals (EtOH) 
mp,1 913-192 w 

Bementai analysis for C^HjyN, 
Cated* C, 74.77; H. 7J>6; M. 18.17 
Found* C. 7437; H. 7.18; N. 1836 


90 


-Ok 


ooloriess crystals (MeOH) 

mp,231. 5-232.5*0 

Elemental analysis for C^H^MjO 
Calod3: C. 67.83; H, 637; N. 20.76 
Found*: C, 67.46; H, 8.79; N, 20.63 


91 




ooloriess crystals (EtOH) 
mp.166-18rt: 

Bementai analysis for CnH^NfOx 

Found* C. 8532; H. 6.76; N. 18.83 


92 


a- 


peio yellow crystals [fu in arete] 
(DMrHso-PrjO) 
mp,195'197^C(dacomposTtion) 
Elemental analysts for C ll H 1> N,-C 4 H 4 0 4 « 
5/4H,0 ! 

CaJcdJk C, 57.20; H. 6.12; K 16.88 

FoundS: C. 57.20; H, 6.23; N. 1833 



Example 93 

tert-Butyl 4^2-(4-dimethylarnino-2-phenyM H-imkJa2ol4,5-c)quinolin-1 -yi)-ethyi]-1 -piperidlnecarboxylate 

[0104] A mixture of 0.69 g of tert-butyi 4-[2-(4<hloro-2-phenyi-1H-lmlde2o[4,5K:)-qulnoH^ 
carboxylate and 7 ml of 50% aqueous dlmothylamino solution was stirred in a sealed tube at 80*C of outer temperature 
for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with isopropanol and diisopropyi ether to give 0.52 g of colorless crystals. Recrystallization from isopro- 
panol gave colorless crystals having the melting point of from 1 70.5 to 1 71 .5 # C. 



Elemental analysis for Cy^iyjU^ 


Calculated % 
Found % 


C, 72.12; 
C, 71.95; 


H, 7.46; 
H, 7.72; 


N, 14.02 
N, 13.83 



Example 94 

ten>Butyl 4-(2-(4-(4-methy1plperazln-1 -yl)-2-phenyM MmldazofrS-cJ-quinoltn- 1 -yl]ethyi)-1 -piperidlnecarboxylate 
[01051 A mixture of 0.80 g of tert-butyl 4-{2-(4<hloro-2i>heny1-1H-lmtoa2^^^ 

carboxylate and 1 ml of N-methylplperazlne was stirred at B0*C for 6 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1:1) as eluting solvents, and washed with a mixture of diisopropyi ether and n-heptane to give 0.74 g 
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of colorless crystals. Recrystallizatlon from ethyl acetate gave colorless needles having the melting point of from 140 
to141 Q C 





Elemental analysis for C33H 42 N 9 0 2 


5 


Calculated % 


C, 71.45; 


H, 7.63; 


N, 15.15 




Found % 


C, 71 23; 


H, 7.65; 


N, 14.99 



[01061 In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
10 obtained. 



13 




23 



30 



35 



40 



43 



50 
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Example 


R* 


Physical properties 
(Reorystallizatiort solvent) 


95 


NHMe 


odorless crystals Gso-PrOH) 
mp.161 -162*0 

Elemental analysis for C a H„N B 0 2 - 1/2H,0 
Calcd.%: C, 70.42; H. 7.34; M, 14.16 
Found* C. 70.31; H. 7.23; N. 13.95 


96 




rrAnrit**.*. rrv«fatc Pr-O J 

mp. 162-162^0 

ElementaJ analysis for C^H^NjO^I/^O 
CaJcdJl: C. 71.51; H. 7.38; N. 13.45 
Found%: C, 71 .73; H» 7.35; N, 13.09 


97 


X) 


colorless needles (MeOH) 
mp,171-172*C 

Elemental analysis tor CnH^N,^ 
CaJodJl: C. 73.44; H. 7.66; N. 1238 
Found* C. 73.44; H. 7.88; N» 1233 


96 




coloriess crystals Cso-PrOH) 
mpJ89-190°C 

B omenta] analysis for CjjHjjNjO, 
CaJcd.%; C. 70.95; H, 7.28; N. 1233 
FfliimK' C 71 H 7 47* N 1234 


99 


NHBn 


pale brown amorphous solid 

NMR spectrum 6* (CDCf j)ppin: 

039-1.06(2H,m),1^5-1.40(3H.mX1.43(9risXl.8O-1. 

90X2H^.50-2.8«2H^)435-^^ 

.J=75H2),4.98(2H4^=53Hz).6.11(1H f t,*>=5^Hz).7i 

4-728(1H.m).7.30^7.35(3Hjn).7.48(2ad.J=73Hz) ? 7. 

50-735(4H > m),7.60-7.65(2H F m)J34-7.96(2H r m) 

IR spectrum V (KBr) cm~ l :3438,1690 

Mass spectrum m/c561(M*) 
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Example 


R* 


Physical properties 


100 




pela yellow amorphous solid 

NMR spectrum 6 (COC^)ppm: 

1X)0-1.08<2H^n) t 1-30-1^5(1H^n).1^8--1.42(2H.m),1. 

43(9H r s) f 1.83-1.90(2H^i)^7(2H>rs) f 3.98(2H^rs) > 4 

.B1(2H.t,J=7.5H2) f 4J9(2H.d.J=6H2)J^3-7^5(1HM 

7^9C2H,d,^=6Hz)J.51-759(4Hjn).7e4-7.B7(2am).7 

.8S-7.89(1H,m) f 7.90-7.97(1H^)3^3(2H # d.^=6Hz) 

IR spectrum V (KBr) cm" :3428. 1892 

Mass spectrum m/z562(kT) 


101 




pale brown amorphous solid 

NMR spectrum d (CDCI»)ppm: 

0.98-1 .08(2H^n).1 .25-1 .40(3H.m).1.43(9H,sXl J0-1. 

B5eH^^2.o^K2H^n),3.79(3H,s)^.9O-4.00(2rim 

) > 4^9(2H.U=7.5rfa).4^7(2rW,J=53Hz).8.05(1 HJ>rs) 

> 8^8(2ad,J=8^rb),731(1H.tJ=7^Hz),7.40(2H f d.> 

85Hz).7.51-7.BO(4H.m).7.60-7.e5(2H.mX7.94(2H.d,J 

=8.5rfa) 

IR spectrum V (KBr) cm* 1 :3 432,1 892 
Mess spectrum m/z591(M*) 


102 


H 


colorless amorphous solid 

NMR spectrum 3 (DMSO-dJppm: 

0.87(2H,q, J=5Hz>,1 .20-1.35<3rim).1 -36(9H.s).1.75(2 

riq.J=7^Hz)^.54(2H t t.J=12-5H2)^.77(2H t d,J=12^H 

z) t 4.84aH,tJ=7^Hz) f 6^9(1H.t r a=8Hz)JJ4<2HXJ i ==8 

Hz).7.44(1 H.ta=7.5H2).7^6(1 H.t J=7.5Hz).7.60-7.87 

(3H,m) ,7.78-7.82C2timX7.87(1 H,d,J=7.5Hz).8.1 8(1 H, 

d.J=73Hz)3^4(2H.d^=8Hz)^.03(1 H,s) 

IR spectrum V (KBr) cm* 1 2932,1 692 

Mass spectrum m/rf47(M*) 



Example 1 03 

4-Amlno-2-phenyf-1 -{2-{4~plperldy1)ethyl]-1 H-lmWazo^.S-clqulnollne trtf tuoroecetate 

[0107] A mixture of 0.30 g of tert-butyl 4^2-{4-(4-methoxybenzytamino)-2i)henyMH-^ 
ethyl]- 1 -piperldtnecarboxylate and 9 ml of trifluoroecetJc add was stirred at 65*C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with Isopropanol. The precipitated crystals were col- 
lected by nitration, and washed with dlteopropyl ether to give 0.31 g of pale yellow crystals. RecrystaJltzation from a 
mixture of ethanol and isopropanol gave colorless crystals having the melting point of from 223 to 224°C. 



Elemental analysis for C^H^Ns • 2CF3CO2H • H 2 0 


Calculated % 
Found % 


C, 52.51; 
C, 52.61; 


H, 4.73; 
H, 4.45; 


N. 1t.34 
N, 11.61 
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Example 104 

1 -(2-(4-Chloro-2-phenyM H-imldazo [4,5-c]quinolin-1 -yl)ethyl)-4-piperidinone 

5 [0108] A mixture of 0.39 g of 1 -{2-(4-chloro-2-phenyl-1 H-lmldazo[4,5-c]quinolln-1 -yl)ethylJ-4,4«ethylened!oxyplperi- 
dine and 4 m! of concentrated sulfuric acid was stirred at room temperature for 30 minutes. The reaction mixture was 
poured into ice-water, adjusted to pH 11 with 10% aqueous sodium hydroxide soiution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporated to give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatography 

10 using ethyl acetate - n-heptane (1 :1) as an eluting solvent to give 0.32 g of colorless crystals Recrystallizatlon from 
isopropanol gave colorless needles having the melting point of from 163 to 165°C. 



Elemental analysis for C^H^Clr^O 


Calculated % 
Found % 


C, 68.23; 
C, 68 26; 


H r 5.23; 
H, 5.31; 


N, 13.84 
N, 13.78 



Example 105 

20 1 -[2-(4-Chloro-2-phenyM H-lmldazo[4,5-c]qulnoHn-1 -yl)ethyi]-4-piperidlnone oxlme 

[0109] A mixture of 0.20 g of 1 -[2-(4-chtoro-2-phenyM H-imidazo[4,5-cjqulnolln-1 -yOethylM-piperidlnone, 0.04 g of 
hydroxyl amine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stirred at room temperature for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
23 solution, and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
solution, and dried, and the solvent was evaporated to give 0.25 g of a colorless solid. Recrystallizatlon from ethyl 
acetate gave colorless crystals having the melting point of from 201 to 207°C (decomposition). 





Elemental analysis for C^H^CINjO • 


1/2H 2 0 


30 


Calculated % 


C, 84.41; 


H, 5.40; 


N, 16.33 




Found % 


C, 64.75; 


H, 5.32; 


N, 16.09 



Example 108 



tert-Butyl 4-[2-(2-phenyM H-imidazo[4,5-c]quinolln-1 -y1)ethyfl-1 -piperidinecarboxylate 

[01 10] A suspension of 0.80 g of tert-butyl 4-[2-(4-chloro-2-phenyM H«imidazo-[4,5-c]quinolln-1 -yl)ethyQ-1 -piperidi- 
necarboxylate and 0.30 g of 5% palladium on carbon In 80 ml of methanol was catalyticaliy hydrogenated at ordinary 
temperature under atmospheric pressure for 12 hours. After the reaction, the catalyst was filtered off, and the filtrate 
was concentrated. The residue was purified by silica gel column chromatography using ethyl acetate - n-heptane (1: 
1 to 4:1) as eluting solvents and washed with dilsopropyt ether to give 0.49 g of pale yellow crystals. Recrystallizatlon 
from dilsopropyt ether gave colorless crystals having the melting point of from 138 to 139*C. 



45 


Elemental analysis for C^h^N^ 




Calculated % 


C. 73.66; 


H, 7.06; 


N, 12.27 




Found % 


C, 73.46; 


H, 7.21; 


N, 12.17 



[01 11 ] In accordance with the method of Example 1 08, the compounds of Examples 1 07 through 1 09 were obtained. 
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Example 




m 


Physical properties 
(RecrystalGzation solvent) 


5 








colorless crystals [hydrochloride] 
CMeOH) 




107 


"Ok 


1 


mp ^5 8-2 6 1 °C (decomposition) 
Elemental analysis for 


10 






C 1t H lt N4"2HOHjO 
CaicdJ: C, 53.79; H, 6.21; N. 15.68 
FoundS: C. 53.49; H, 8.14; N f 15.67 










colorless crystals [hydrochloride] 










(MoOrt-CICH.CH.CJ) 




inn 
mo 




2 


mp,220~233 Q C (decomposition) 

rijuumi* ■! * rvm K/wn finr 

UOIIIVIIMI WMIJWV fVI 








C n ryV2HCM/2H,0 


20 








Calcd.1: C. 5836; H, 8.40; H. 15.48 
Found*: a 5636; H. 6.18; N. 1535 










odorless crystals [hydrochloride] 










(McOrHso-Pr 2 0) 


23 


109 


~ BUH (X 


2 


mp ,225-23 8 °C (deoomposition) 
BementaJ analysis for 








CnHaN^Ha-l/BHjO 
CelodJ: C, 61.27; H, 7.41; N. 13.81 


30 








Found*: C. 81JB; H. 7.44; M. 13.50 



Example 110 

35 4-Chloro-2-phenyi-H2-(4-piperldyl)ethyl)-1H-lm!dazo{4,5-clqulnollne hydrochloride and fumarate 

[0112) A mixture of 3.64 g of 4<hloro*2i)henyl-H2-(N-triphenylmBthyMi3lperidyl)ethyll-1 H-lmfdazo[4,5-c]quino- 
llne, 30 ml of methanol and 10 ml of trtfluoroacetic acid was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 

40 crystals (trif luoroacetate). The resulting crystals were added wtth ethyl acetate, and extracted with water The aqueous 
layer was adjusted to pH 11 with 10% aqueous sodium hydroxide solution, and extracted wtth a mixture of 1,2-dlchlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1 .74 g of a colorless liquid. A part of the colorless liquid was converted Into hydrochloride In a conventional 
method. Recrystalllzatlon from methanol gave colorless crystals having the melting point of from 257 to 265 # C (de- 

« composition). In the same manner, fumarate was prepared In a conventional method. RecrystalllZBtion from methanol 
gave colorless crystals having the melting point of from 185.5 to 186.5°C (decomposition). 

Hydrochloride: 



30 [0113] 





Elemental analysis for C^H^ON, . Ha • HjO 




Calculated % 


C, 62.02; 


H, 5.88; 


N, 12.58 


35 


Found % 


C, 62.08; 


H, 5.77; 


N, 12.60 
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Fumarate: 



[0114J 



5 


Elemental analysis for C^H^CIN, • C 4 H 4 0 4 . H 2 0 




Calculated % 


C, 61.77; 


H, 5.57; 


N, 10.67 




Found % 


C. 62.04; 


H, 5.40; 


N, 10.70 



w Example 111 

4-Phenoxy-1 -[2-(4-piperidyl)ethy0-1 H-imida2ot4 1 5-c)quinoline trifluoroacetate 

[0115] To a solution of 0.30 g of tert-butyl 4-{2-(4-phenoxy-1 H-lmldazo[4 > 5-cH|"lno ,,n - 1 -yl)ethyl>1 -piperidlnecarbox- 
13 ylate in 10 ml of methylene chloride, 1 ml of trtfluoroacetic acid was added at room temperature, and the mixture was 
stirred tor 1 .5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successively 
with isopropanol and diisopropyl ether to give 0.36 g of colorless crystals. Recrystalllzatlon from a mixture of methylene 
chloride and ethanol gave colorless crystals having the melting point of from 211 to 216°C. 



20 


Elemental analysis for C^H^ls^ 


0.CF 3 CO 2 H-1/8H2O 




Calculated % 


C, 61.44; 


H,5.21; 


N, 11.46 




Found % 


C.61.26; 


H, 5.05; 


N. 11.47 



25 Example 112 

4-Chloro-2-phenyl-H2-(1-piperazlnyl)ethyll-1H-imidazo[4,5-c)qulnollne methanesulfonate 

[01161 To a solution of 1 20 g of tert-butyl 4-[2-(4^loro-2-phenyl-1H-imidaio-[4,5^]quinolin-1-y0emy0-1-pipera2h 
x necarboxylate In 1 2 ml of 1 ,2-d»chloroethane. 1 .2 ml of methanesulfonlc acid was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with Isopropanol and ethanol, and the precipitated 
crystals were collected by filtration to give 1 .24 g of colorless crystals. RecrystaJllzatlon from methanol gave colorless 
crystals having the melting point of from 256 to 270°C (decomposition). 



35 


Elemental analysis for C^H^Cl!^ • 2CH 3 S0 3 H 




Calculated % 


C, 49.35; 


H, 5.18; 


N, 11.99 




Found % 


C, 49.60; 


H, 5.11; 


N, 12.16 



Example 113 

4-Amlno-1 -t2-(4-plperidy9ethyfl-1 H-Jmldazo[4,5-clqulnotlne hydrochloride 
[01171 A mixture of 1.57 g of tert-butyl 4#-(4-BJTiino-1H-lm!^ 

and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyl acetate to give 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1) as elutlng solvents, and washed with diisopropyl ether to give 
colorless crystals. Hydrochloride was prepared in a conventional method. RecrystalHzation from ethanol gave colorless 
crystals having the melting point of from 243 to 244*C (decomposition). 





Elemental analysis for C^H^Nj . HCt 


3/4H2O 




Calculated % 


C, 59.12; 


H, 6.86; 


N, 20.28 


55 


Found % 


C. 59.10; 


H, 6.83; 


N, 20.30 



[01181 In accordance with the methods of Examples 110 through 113, the compounds of Examples 114 through 1B6 



60 



were obtained. 
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5 



10 






Example 


Ft' 


B 


m 


Physical properties (Recrystallization solvent) 


13 


114 


Ph 


H 


0 


coloriess crystals (CICr^CH 2 CI-AcOEt) 
mo.253-256*C fdecomDOsrtlon^ 
Elemental analysis for C^H^Clf^ 
Caicd.%: C, 69.51; H, 5.28; N, 15.44 
Found%: C, 69.29; H, 5.19; N, 15.27 


20 
23 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp,273-2B6 0 C (decomposition) 
Elemental analysis for C 16 H 17 CIN 4 -2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14.99 
Found%: C, 51.47; H, 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colorless crystals [fumarate](MeOH) 
mp ,268-271 .5*C (decomposition) 
Elemental analysis for 
C 22 H 21 CIN 4 -1/2C 4 H 4 0 4 -3«H 2 0 
Calcd.%: C, 62.40; H, 5.67; N, 12.13 
Found%: C, 62.52; H. 5.28; N, 12.15 


35 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp,258-267*C (decomposition) 
Elemental analysis for C 17 H 19 CIN 4 -HCI 
Calcd.%: C, 58.13; H, 5.74; N, 15.95 
Found%: C, 57.88; H, 5.46; N, 15.78 


40 
43 


118 


H 


CI 


2 


colorless crystals [trifluoroacetate] 

(MeOH-iso-Pr 2 0) 

mp ( 204-207.5 , C 

Elemental analysis for 

C^^C^-CFaCOjH-IMHjO 

CaJcd.%: C, 48.78; H, 4.20; N, 11.98 

Found%: C, 48.76; H, 4.34; N, 11.39 



50 
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Example 


R 1 


R* 


m 


Physical properties (Recrystallization solvent) 


119 


OH 


CI 


2 


pale brown crystals (CICH 2 CH 2 CI-MeOH) 
mp t 240-245'C (decomposition) 

Clamontol onaK/elc for 

ciemt;nuJi Hiioiyoia iui 

C 17 H 19 CIN 4 0-1/2H 2 0 

Calcd.%: C, 60 09; H, 5.93; N, 16.49 

Found%: C, 60.32; H, 5.72; N, 16.41 


120 


Me 


CI 


2 


pale brown crystals [trtfluoroacetate] 
(EtOH) 

mp,201-202°C 

elemental anaiyow iui 
C l8 H 21 CIN4-CF^C0 2 H-5/4H20 
Calcd.%: C, 51 .62; H, 5.31; N, 12.04 
Found%: C, 51 .82; H, 5.12; N, 12 22 


121 


CF 3 


CI 


2 


colortess crystals [trifluoroacetate] j 
(EtOH) 

Elemental analysis (or 
C l8 H 1B CIF 3 N 4 -CF 3 C0 2 H 
Calcd.%: C, 48.35; H. 3.85; N, 11.28 
Found%: C, 48.31; H, 3.88; N, 11.21 


122 


Ph 


H 


2 


colorless crystals [hydrochlorido](EtOH) 

mp,191.5-192.5 # C 

Elemental analysis for 

C 2 3H 24 N^2HC»-H 2 0 | 
Calcd.%: C, 61.74; H, 6.31; N, 12.52 
Found%: C, 61.69; H, 6.51; N, 12.44 


123 


Ph 


CI 


3 


colorless tine needles[trtfluoroacetatel 
(EtOH) 

mp,260-263 p C (decomposition) 
Elemental analysis for 

C 24 H 29 CIN 4 • CF 3 C0 2 H 

Cated.%: C, 80.17; H, 5.05; N. 10.80 
Found%: C. 59.94; H, 5.08; N, 10.80 



Example 


R2 


B 


W 


Physical properties (Recrystallization solvent) 


124 


Me 


H 


CH 


colorless crystals [hydrochloridel(EtOH) 

mp,1 99-201 *C 

Elemental analysis for 

(WVHa^WjO 

Calcd.%: C, 61 .33; H. 7.29; N, 11.92 

Foond%: C, 61 21 ; H t 7.26; N, 11 .80 
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(continued) 





Example 


R2 


B 


W 


Physical properties (Recrystaillzation solvent) 


5 


125 


CI 


CI 


CH 


colorless crystals [trifluoroacetate](MeOH) 

mp,249-255°C (decomposition) 

Elemental analysis (or 

qBH2 2 CI 2 N 4 -CF3C0 2 H 

Cafcd.%: C, 55.67; H, 4.30; N, 10.39 

Found%: C, 55.75; H, 4.00; N r 10.47 


10 
13 


126 


CI 


Me 


CH 


colorless fine needles[tritluoroacetate] 
(MeOH) 

mp,255-262 0 C (decomposition) 
Elemental analysis for C^HggCIN^ CF 3 C0 2 H 
uaica.7b. ou.i /, n, o.uo, in, iu.ou 
Found%: C, 59.95; H, 5 03; N, 1 0.79 


20 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170°C 

Elemental analysis for C 24 H 2 5CIN 4 0- 1/21-^0 
Calcd.%: C, 67.05; H, 6.10; N, 13.03 
Found%: C, 67.32; H t 6.06; N, 13.02 


23 


126 


CI 


H 


N 


colorless crystals [trifiuoroacetate](MeOH) 
mp,280-268*C (decomposition) 
Elemental analysis for C^H^CIr^-CFsCOjH 
Cated.%: C, 56.98; H, 4.58; N, 13.84 
Found%: C, 56.76; H, 4 47; N, 13.82 



30 



33 




40 



43 



30 
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Example 




R* 


Physical properties 
(RecrystaJlization solvent) 


129 


CI 


a 

H 


colorless prism 6 (MeOH) 
119,191-193% 

Elemental analysis for C^H^CIM* 
CalcdA C, 70.67; H, 5.93; M. 14.33 
Found%: C, 70.70; H„ 6.08; H, 14.28 


130 


CI 




colorless crystals (AcOEt) 

mp,156.5-157.5 < fc 

Elemental analysis for C^HoCM* 
CaJcdJl: C. 70.07; H, 5.93; N, 14.33 
Found* C, 70.64; H, 5.92; N, 14-21 


131 


ct 


■CX 


colorless crystals (EtOH) 

mp.ieo-nit 

Elemental analysts for C^HnCl^O 
CalodJL C. 67.26; H. 5.39; M, 1426 
Found* C. 67.31; H. 535; M» 14.32 


132 


a 


XX. 


colorless crystals [tnfluoroacetate] 
Oso-PrOH) 

mp, 153-1 63 "C (decomposition) 
Elemental analysis for 
C n H 14 ClM i -2CF,C0 1 H-3/2H I 0 
CaJcdJl: C, 49.06; H. 4.42; N, 10.60 
Found* C. 49J04; H, 4.41; M t 10.73 


133 


Me 


~XX 


pale brown crystals (AcOEt) 
mp.88-89t: 

Elemental analysis for C^H^rVHtO 
CalcdJt C. 71.44; H, 724; N, 17.36 
Found* C, 71,25; H. 723; N. 17.03 
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Example 




Physical properties 
(Re crystallization solvent} 


134 




colorless fine needles [tumarate](EtOH) 
mp ,2 B 1 -272*C ( decomposition ) 
Elemental analysis for 
CaHnClrV 1/2C 4 H«0 4 -5/28,0 
Calcd.%: C, 60.06; H, 5.88; N, 11.67 
Found*: C, 60.07; H, 5.89; N. 11.60 
Specific rotation 

[ay 9 : -12JT (c=o.i.dmso) 


135 




colorless crystals [trrfluoroacetate] 
(EtOH) 

mpJ21 5-221 % (decomposition) 

Elemental analysis for 

Cn^dN^-CF.COjH 
Calcd.l: C. 59.00; H, 5.55; N, 1 1.01 
Found!: C. 58*5; ti 5.63; M. 11.05 


130 


cCC 


pale brown crystals [trrfluoroacetate] 

(MoOrHso-PrOH) 

mp P 225-232X (decomposition) 

Elemental analysia tor 

CaHaClrVCFjCOxH 
CalcdJL C, 58.24; H. 5.29; N, 11*2 
Found*: C. 58JD9; H, 5-29; N. 11.32 


137 


cxX, 


pale brown crystals [trrfluoroacetate] 
(EtOH) 

mp r 224-2245 < C 
Elemental analysis for 
C^r^Clr^S-CFjCOjH-S^HtO 
CalcdJk C. 51*5; H. 4.68; M, 10.41 
Found* C. 51.65; a 4.32; N, 10.16 
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Example 


R' 


Physical properties 
(RecrystaJlization solvent} 


5 






colorless orystais (AoOEt) 
mp.130-131°C 




138 


rt-Bu 


Elemental analysis for C^H^CI^ 
CaJcd.*: C. 68.00; H. 7.34; M. 15.10 


10 






Found*: C, 67.78; H, 739; M. 14.96 








colorless crystals [trifl uoroacatate] CEtOH) 








mp.139-139.5X 


15 


130 


JO 


Elemental analysis for 
CaHaClNr 3/2CF,CO,H ■ H,0 
CaJcd.*: C, 53.29; H. 539; N. 936 
Found*: C. 53.23; H. 5.33: N. 930 








pais brown crystals (AeOEt-iso-Pr t O) 


20 






mp f 230-234°C (decomposition) 




140 


Bn 


Elemental analysis for 0,^01^-1/48,0 
CaJcd.*: C. 70.40; H, 6.28; N, 13.68 
Found*: C. 70.41; H. 6.27; N, 13.54 


23 


141 




pale yellow crystals [methanesulfbnate] 
(ftleOH) 

mp,1 98-207"C ( decomposition) 
Elemental analysis for 


30 






CaHad^-ZCH^SOjH-HtO 
CaJcd,*: C. 51.71; H, 5.62; N. 8.93 
Found*: C, 51.59; H. 5.42; N. 8.87 



33 



ocx, 

45 



50 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


142 




colorless crystaJa [fumarate](MeOH) 
mp v 224~229 a C (decomposition) 
Elemental analysis for 

CalcdJfe C. 62.39; K 5.80; N, 10J9 
FoundX: C. 62.46; H, 5J51; M 10.42 


143 




colorless crystals [fumarate](EtOH) 
mp,21 3.5-2 1 6°C (decomposition) 
Elemental analysis for 
ftJ*»CIN A 0-C*Hj(V1/4rLO 
Calcd*: ft 62.10; H, 5.49; N, 10.35 
Found*: C. 61.94; H, 5.45; N, 10.30 


144 




colorless crystals [trifluoroacetata] 

(Me0rHso-Pr,O) 

mp.253-257% (decomposition) 

Elemental analvsia for 

CwHmCIM^* CFjCOjH- 1/2H.0 
Calod Jfc: ft 55.76; a 4.86; N, 10.00 
FoundS: C. 55.67; K 4.59; N. 9.99 


145 


Me 

1 

>^^s^ ^^^^ 


colorless crystals [tnflucroacstate](EtOH) 

mp^18-225*t: (decomposition) 

Elemental analysis for 

C^CIM^S-CFjCOjH 
CaJod* ft 55J)7; H. 4.62; K 9.88 
Found*: C. 54.91; H, 4.69; N, 9.77 


140 




colorless crystals [trH1uoroecetate](MeOH) 

mp^70-277X (decomposition) 

Elemental analysis for 

C M H l5 CIR l O t S- CF,CO,H 
CalcdJfc C. 53.56; H, 4.49; N. 9.61 
Found*: C, 5331; H, 450; N. 9.62 
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Example 




Physical properties 
(R ©crystallization solvent) 


147 




colorless crystals [fumarate](EtOH) 

mp,1 92-1 98*fc (decomposition) 

Elemental analysis for CnHaCIFN^-^H^-HjO 

Caicd.%: C, 59.72; H, 5JWh N, 10.32 

Found%: C, 59.81; H. 5.07; N. 10.33 


146 


XX 


colorless crystals [fumarato](MoOrf iso PrOH) 

mp,184H BTC (decomposition) 

Elemental analysis for C^HaCIRV C 4 H 4 0 4 • HjO 

Ceicd* C, 59.72; H. 5.20; N, 10.32 

Found* C, 60.00; H. 4.91; N. 10.34 


149 


xy 


colorless crystals [fumarateKMeOH) 

mp f 204-209t; (decomposition) 

Elemental analysts for CnHnCJFl^ - C 4 H40 4 • H,0 

CaJcdJfc C. 59.72; H, 5.20; N, 10.32 

Found* C, 5953; H. 4.92; N, 10.41 


150 


F 

XX 


colorless crystals [trifluoroacetate](EtOH) 

mp r 260-263 o C (decomposition) 

Elemental analysis for CnH^CIF^-CFjCOjH-HjO 

Calcd.* C. 50.47; H. 3.73; N. 9.42 

Found!: C. 50.33; H. 353; N. 951 


151 




colorless crystals [trtfiuoroacetate](MeOH) 

mp ,259-261 °C (decomposition) 

Qemental analysis for CaHj.aF^-CF.COjH 
Calcd X: C. 5a48; hi 3.22; M, 9.42 
Found* C. 50J26; H. 3J28; N. 9.46 
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Example 


R' 


Physical properties 
(RecrystaJlization solvent} 


152 


XJ 


colorless crystals [methanesuHbnate] 
(EtOH) 

mp,1 95-202^ (decomposition) 
Be mental analysis for 
CjxHjjCINg • CHjSO,H* 5/4^0 
Cated* C, 54.11; H, 5.83; H. 13.72 
Found*: C. 54.13; H. 5.45; N. 13.63 


153 




colorless crystals [fum«rst»](MeOH-EtOH) 

mp. 181-1 85 J°C (decomposition) 

Berne ntal analysis for 

CaHnCINa • C 4 H 4 0 4 - H^O 
CalcdJ.: C. 59.37; H. 5.37; N. 13.31 
Found* C. 59.37; H. 5.11; N, 13.37 


154 


jO 


pale yellow fine needles [btRuoroecetste] 
(EtOH) 

mp,1 975-204*0 (decomposition) 

Elemental analysis for 

C a H 11 CIH|-CF > C0 1 H- 1/4H,0 
CalodJt C. 58.47; H. 4.84; N. 13.72 
Found* C, 58.45; H, 458; N. 13.72 


155 




colorless crystals [trrfluoroacetate]QEtOH) 

mp^ou^z^o w v decomposition/ 

Elemental analysis for C»HcClrV CF 3 CO,H 
CelcdJfc C. 84JW; H„ 4J8; N. 9.84 
FoundX: C. 83 J1; H. 4.92; N. 9.83 


158 




colorless crystals [trifluoroacetate](EtOH) 

mp J 445-145 

Elemental analysis for 

C^H^CIN^O • CF,CO,H -3/2H,0 
CaJodJfc C. 59.88; H. 551; N, 8.98 
Found* C, 59.44; H, 4.71; N. 9.04 
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Exampio 


R' 


Physical properties 
(RecrystaJlization solvent) 


157 


XT 


pale green crystal3[tnfluoroacetate](EtOH) 

mp.174~175t: 

Elemental analysis for 

C^HaClFjN* - CF,CO,H* 5/4H,0 
CalcdJt: C. 52.44; H. 4.32; N, 9.41 
FoundS: C, 52.54; H, 4.19; N, 953 


158 


r 


colorless crystals [trifluoroecetate](MeOH) 

mp r 231-241*t( decomposition) 

Elemental analysis for 

Cn^ai^O-CFjCOjH-l^mO 
CalcdJfc C. 54*2; H. 4.60; N. 11.12 
Found*: C, 54.73; H, 4.42; N, 11.21 


159 


<^ 
r 


colorless crystals [trif!uorDacetate](EtOH) 

mp ,259-261 °C (decomposition) 

Elemental analysis for 

CzjHnCIMjS- CF,CO,H- 1/48,0 
CaksdJfc C, 5359; H, 4.40; N. 10.87 
Found* C. 5353; H, 4.33; N. 10.90 


180 


H 


colorless crystals [trif)uoroacetate](MeOH) 
mp ,270-273^0 ( decomposition) 
Elemental analysis for 

c^arvcFjCOjH- i/2H,o 

Calcd* C. 52.44; H. 4.60; N. 16.68 
Found* C. 52.15; H. 4.74; N, 18.95 


161 


p 


pale brown orystals [trifluoroaoetate] 

(EtOH-EtjO) 

mp ,203-203 .5°C 

Elemental analysis for C^HtoCINaS-CFaCC^H 
CelcdA C, 51.81; H» 4.13; N # 13.68 
Found* C. 51.48; R 4.22: N. 13.52 
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Example 


R» 


Physical properties 
(Recrystaitizatfon solvent) 


162 




pale yellow crystals Diydrochloride]Gso-PrOH) 

mp.245-249^ (decomposition) 

Elemental analysis for C 24 H t8 FN4-2HCI-3/4H 1 0 
Calcd.%: C, 60.70; H. 6.05; N. 11.80 
Found*: C. 60.81: H. 5.93; M, 11.72 


163 


F 


colorless crystals [hydrochloride](EtOH) 
NMR spectrum 6 

(DMSO-tl f )ppm:1.30-1.40(2H^i)J55-1.70(1H.mXl.70 
-1.8OX4H.m)^.65-2.8O(2H.m) f 3.t0-3^5C2Km).3.17(3H 
^K73(2H f t^75H2)7J7(1Kt^7^304(1HXJ== 
7^Hz)J.55-B.85(2H,m)3^4(1Hi)rs)^.06(1HJbrs) 


164 


JO 


pale brown crystals (AcOEt) 

mp,176-177.5X 

Elemental analysis for C^H^ 
Calcd.*: C. 74.36; H. 8.78; N, 18.85 
Found* C. 74.09; H. 6.90; H. 18.69 


165 


XT 


colorless crystals [hydrochloride] 

(MoOrHao-PrOH) 

mp v >300*C 

Elemental analysis for C„HBF,rV2HCI-1/2H,0 
CalcdJfc C. 57.70; H. 5.42; K 10.77 
Found* C, 57.72; H, 5.12; N, 10.79 


166 


P 


pale yellow crystals Qso-PrOH) 
1*0,160-167*0 

Be mental analysis for CnhW^O-HjO 
CalcdJl: C. 69 32; H, 6.92; N, 14.80 
Found*: C, 89-53; H. 6.97; M, 14.59 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


167 


■p 


colorless orystals [hyoVochloride] 

(EtOH) 

mp p 218-219 fl C 

Elemental analysis for C^HmN^HCI 
08ICO.A. u» Da.oo, n, o./J?, rt, i #.ov 
Found* C, 53.63; H, 831; M. 17.88 


168 


P 


pale yellow crystals [hydrochloride] 
CMeOH) 

mp^93-298°C (decomposition) 

Elemental analysis for 

CnHoNsS-ZHCl-HtO 
CaJodJl: C, 53.84; H, 5.B1; N t 14.95 
Found* C, 5339; H, 5.71; N, 14.82 


169 


P 


pale yellow orystals [hydrochloride] 
(EtOH) 

mp,1 96-1 99*0 

Elemental analysis for 

CaH M N4S-2Ha-3H,0 
Calod.%: C, 52.48; H, 6.41; M, 11.13 
FoundX: C, 52.44; H, 6.68; M, 11.13 


170 




pale yellow orystals [trifiuoroacetate] 
(EtOH) 

mp,228-229t 

Elemental analysis for 

CoHn^S^y^CFjCOjH* 1/2H,0 
Calod.%: C, 54.73; H. 5.03; N, 9.82 
FoimHt- C 54 46- H 4 91- fL 10 00 


171 


Me 


pale yellow crystals [hydrochloride] 
(EtOH) 

nip£74-277^ (decomposition) 

Elemental analysts for 

C n H w M 4 S-2HCI-5/4H,0 
CaJcd.%: C. 56.84; ri 633; N. 1133 
Found*: C, 58.79; H. 8.11; N. 1131 
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Example 




R* 


Physical properties 
(RecrystelGzetion solvent) 


172 


/ M« 


CI 


colorless crystals [trifluoroacetato] 
(EtOH) 

mp,189~190t; 

Elemental analysis for 

CnHd^SO/aCF.CO^ 
CaicdJk C. 5139; H. 4.24; M, 9.63 
FoundS: C. 5134; ti 4.29; N, 9.65 


173 


M* 

r 


CI 


colorless crystals [trifluoroacetato] 
(EtOH) 

mp,194-195X 

Elemental analysis for 

CaHnCIN^-S/^CO^ 
CaksdJ: C, 53.18; H. 4.42; N, 10.12 
FoumJS: C, 53.18; H. 4.39: M. 1039 


174 


"O 


Me 


pale brown orystais [hydrochloride] 
(EtOH) 

mp.245.5-246.5X 

Elemental analysis for 

C n H B N t -2HCt-3/2H 1 0 
CafodJfc C, 5732; H. 638; N. 15.24 
FoundS: C, 57.85; H. 8.33; M» 15.23 


175 


/ 


Me 


pale brown orystais [hydrochloride] 
(EtOH) 

mp.224-225 4 C 

Elemental ansfyafs for 

C a Jl n N s -2HCI-5/2H a O 
CalodJL- C. 58.21; H. 6.97; M, 14.25 
FoundS: C, 5535; HL 6.70; N. 14.23 


17B 


H 




oolortess prisms [trrRuoroeoetsts] 

(EtOrHso-Pr,0) 

mp.1893-1923*t: 

Elementsl analysis for 

CbHbFNjO-CFjCOxH 
Calcd* C. 5932; H. 430; N. 11.11 
FoundS: C. 59.41; H. 439: N. 11.16 



oX 
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Example 




Physical properties 
(Recrystailizatien solvent) 


177 


OPh 


colorless crystals [trifluo rose state] 
(EtOH) 

mp,214.5-215.5 - C 
Elemental analysis for 
C^H^O- CF,C0 2 H- 1/2H,0 
CeJcd.%: C, 65.14; H, 5.29; N, 9.80 
Found*: C. 65.40; H. 5J>7; M, 9.85 


178 


MHPh 


colorless crystals (MeOH-iao-PrOH) 
mp,191-194 , t 

Elemental analysis for C^H^N, 
CalodJl: C, 7732; H, 6J53; N, 15.65 
Found*: C, 77.76; H, 6.59: M, 15.56 


179 


NHMo 


pale yellow crystals [hydrochloride] 

Gso-PrOH) 

mp,209-210 f t; 

Elemental analysis for 

C^HnfVZHa -7/4^0 
Calod.*: C. 58.83; H. 6.69; N. 14.29 
Found* C. 5838; H. 8.51; N, 14.13 


180 


NMe* 


colorless orystals [hydrochloride] 
CMeOH) 

Elemental analysis for 

C^rV2HCI-5/2H,0 
Calod V C 58 02: H. 7.01; N. 13-53 
Found*: C. 58.01; H, 7.02; N, 13.50 


181 


V 


odorless orystals [hydrochlondo] 
(EtOH) 

17*^10-212^ 

Elemental analysis for 

C.H^N^HCI-ry) 
Calcd.%: C. 62.15; H, 6.62; H, 13.94 
Found*: C. 61.99; H. 8.44; N. 13.85 
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Example 




Physical properties 
(Recrystflffizatjon solvent) 


182 


NHBn 


colorless crystals [hydrochloride] 

Oso-PrOH) 

119,244-245% 

Bementai analysis for 
KL - 2HC! • 3/4H»0 
Calcd.*: C. 65.75; H. 6.35; N, 12.78 
FoundS: C, 65.81; H. 6.13; N. 12.68 


183 




pale yellow crystals [hydrochloride] 
(EtOH) 

mp,190-193°C 
Elemental analysis for 

Calcd* 0. 57.29; H. 6.13; H, 13.82 
Founds: C. 57.46; H. 5.98; N. 13.77 


184 




pale yellow orystaJa DiydrochJorido] 
(EtOH) 

mp r 231.5-232°C 
Elemental analysis for 

Calcd.* a 58^3; H, 6.72; M p 14.55 
Founds: C, 58.12; H, 6.93; N, 14.46 


185 




colorless needles [hydrochloride] 

(EtOH) 

119.187-189% 

Elemental analysis for 

CaH^M, • 2HCI • 3/4H,0 
Calcd* C. 63.93; H. 6.99; M, 13.31 
Found!: C, 64.05; H. 6.93; M, 13.32 


188 




colorless crystals [hydrochloride] 
(EtOrHso-PrOH) 
mp.194H95"C 
Bementai analysis for 

Calcd* C, 59.89; H. 6.70; N. 12.93 
Found*: C. 59.72; H. 6.64; N. 12.85 



Example 187 

1 42^N-n-ButyM-plperidy1)ethyQ^-chloro-1 H-lmidazol4,5-c]qulnollne hydrochloride 

[01191 To a suspension of 1 .20 g of 4-chloro-1 -{2-(4-piperidyl)ethyl]-1 H-imidazo-[4,5-c]quinoline triftuoroacetate and 
0.77 g of potassium carbonate In 6 ml of N.N-dlmethylfonnamlde, 0.30 ml of n-butyl bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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and saturated brine, and dried, and then the solvent was evaporated to give 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved In tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0 87 g of a colorless solid. Hydrochloride was prepared In a conventional method. Recrystalllzation from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 158*0. 



Elemental analysis for C^H^CIN, . 2HCI . 1/2H 2 0 


Calculated % 
Found % 


C, 55.70; 
C, 55.80; 


H, 6.68; 
H, 6.65; 


N, 12.37 
N, 12.44 



10 

Example 188 

1 -[2-(N-Acetyl-4-plperidy0ethyll-4-chloro-1 H-lmidazo[4,5-clqulnoIlne 

13 [0120] To a solution of 0.60 g of 4-chloro-1 -[2-(4-piperidyl)ethyl>1 H-imidazo-{4,5-c)quinoline trifluoroacetate in 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour After the 
reaction, the solvent was evaporated. The residue was added with isopropanol and diisopropyl ether, and the precip- 
itated crystals were collected by filtration, and washed with diisopropyl ether to give 0.45 g of colorless crystals. Re- 
crystalllzation from a mixture of methylene chloride and diisopropyl ether gave colorless crystals having the melting 

20 point of from 1 83 to 1 86 .5°C. 



Elemental analysis forC 10 H 21 CIN 4 O 


Calculated % 
Found % 


C, 63.95; 
C, 63.81; 


H, 5 93; 
H, 5.87; 


N, 15.70 
N, 15.61 



[0121] In accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 
were obtained. 



35 
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Example 


R 1 


B 




m 


Physical properties 
(Recrystaflizstfon solvent) 


189 


Ph 


H 




2 


ooloriess crystals Gso-PrOH) 
11^.167-168^ 

Bo mental analysis for C^H^CIN^ 
Calcd3: C. 71.19; hi 6.22; N. 1334 
Found*: C, 71.00; H. 6.18; N. 1336 


190 


H 


a 


XX 


2 


ooloriess crystals [hydrochloride] 
OEtOH) 

mp,236-248*C (decomposition) 

Elemental analysis for 

CwHmOjN,- HCt* 1/4H,0 
CalcdJ: C. 6031; H, 535; N. 11.66 
Found* C. 60.01; H. 5.62; N. 11.67 


191 


H 


u 

rl 




i 


colorless crystals [hydrochloride] 
(EtOH) 

mp t 248-257t2 (decomposition) 

Elemental analysis for 

CnHnahU-HO-I^HtO 
CalcdJfc C, 6336; H. 5.72; N, 1237 
Found* C, 6336; H. 530; N, 12.93 


192 


Ph 


H 


-a 


2 


ooloriess crystals (CH,Cli-rso-Pr,0) 

mp,1543-160*C 

BementaJ analysis for 

Car^CI^O-l/BHtO 
CalcdJfc C. 6930; H, 535; N. 1237 
Found* C. 68.78; H. 5.78; N. 12.71 
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Example 




m 


Physical properties 
(RecrystaJHzation solvent) 


193 




1 


colorless crystals [hydrochloride] 

(MeOrHso-Pr t O) 

mp2B9-2BQ*C (decomposition) 

Elemental analysis for 

C XJ H 14 M4-2HCI-3/4H 2 0 
CalcdJL: C. 62.37; H. 6J26; N. 12.65 
Found*: C, 62.38; H, 6.45; N. 12.60 


194 


B "CX 


2 


colorless crystals [Hydrochloride] 

(MeOH-tso-PrjO) 

mp,1 50-1 (decomposition) 

Elemental analysis for 

<W*»N4-2HCJ-1/2HiO 
CalcdJt: C, 63.71; H, 6.48; M. 12.38 
Found* C, M.S0; H. 6.68; M, 12.11 



Example 195 

4-Chloro-1 -[2-[N-(4-fluorophenylsutf ony0-4-piperidyl]ethyl>1 H-imidazo-{4,5-clquinoline 

[0122] To a suspension of 0.50 g of 4-chlon>1 -[2-{4-plperidyl)ethylJ-1 H-lmldazo-[4,5-c]qulnol!ne trlfluoroacetate end 
0.32 g of potassium carbonate in 2 ml of N,N-dimethylformamide, a solution of 0.23 g of p-fluorobenzenesulfonyt chlo- 
ride in 3 ml of N.N-dimethylformamlde was added dropwise at room temperature, and the mixture was stined for 5 
hours. The reaction mixture was adjusted to pH 10 wtth 10% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated to give 0.35 g of a colorless solid. Recrystallizatlon from a mixture of methanol, ethanol and water 
gave colorless crystals having the melting point of from 175 to 1 78.5*C. 



Elemental analysis for CjgH^CIFN^OjS 


Calculated % 
Found % 


C, 58.41; 
C, 58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



Example 196 

1 .[2-(N-Methanesulfonyl-4-plperidyl)ethyll-4-phenoxy-1 H-imldazo[4,5-cJ-quinollne 

[0123] To a solution of 1 .00 g of 4-phenoxy-1 -[2-(4-plpertdyl)ethyl>1 H-lmWazo-[4,5-c]quinollne trlfluoroacetate and 
0 57 ml of triethylamine In 10 ml of methylene chloride, 0.16 ml of methanesulfonyl chloride was added dropwise at 
room temperature, and the mixture was stined for 1 .5 hours. The reaction mixture was added with water, and extracted 
with methylene chloride. The extract was washed with water, and dried, and then the solvent was evaporated to give 
a colorless liquid. The resulting colorless liquid was solidified with ethyl acetate, and the solid was washed with diethyl 
ether to give 0.80 g of colorless crystals. Recrystallization from a mixture of methylene chloride and ethyl acetate gave 
colorless crystals having the melting point of from 1 73.5 to 1 76*C. 



Elemental analysis for C^HgeNjOjS 


Calculated % 
Found % 


C, 63.98; 
C, 64.01; 


H, 5.82; 
H, 5.96; 


N, 12.44 
N, 12.2B 



[01 24] In accordance with the method of Example 1 96, the compounds of Examples 1 97 through 1 99 were obtained. 
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Example 




Physical properties (Recrystalllzatlon solvent) 


197 


Ts 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,201.5-202°C 

Elemental analysis for C^H^N^S 
Cated.%: C, 68.42; H, 5.74; N, 10.64 
Found%: C, 68.46; H, 5.83; N, 1053 


198 


Et0 2 C 


colorless crystals (AcOEMso-Pr 2 0) 
mp,132-133°C 

Elemental analysis for C^H^f^Og 
Calcd.%: C, 70.25; H, 6.35; N, 12.60 
Found%: C, 70.13; H, 6.34; N, 12.50 


199 


Bn0 2 C 


yellow liquid 

NMR spectrum 5 (CDCyppm: 

1 .31 (2H,bre),1 .50-1 .70(1 H,m),1 .78(2H,bre),2.00(2H,q,J= 7.5Hz),2.81 (2H,brs),4.23(2H, 
brs),4.63(2H,t,J=7.5Hz),5.1 3(2H,s) l 725(1H l t t J=7Hz),7-30-7.40(5H ( m)7.39{2H r d t J= 7Hz) f 
7.44(2H,t.J=7Hz),7 50(1H,td,J=8.5,1Hz),7.57(1H f t d,J=8.5,1Hz).7 90(1H,dd,J=B.5,1Hz). 
7.94(1 H,s) .8 04(1 H, dd,J=8.5,lHz) 
IR spectrum v (liq.) cm" 1 :1 698 
Mass spectrum m/z:506(M+) 



Example 200 



4-[2 -(4-Amlno-1 H-imldazo [4,5-c)qulnolln-1-y0ethyl]-N-methy1-1-p^eridlne<arbothloamide 

[0125] A suspension of 0.50 g of 4-amino-1 -[2-(4-piperidyl)ethyi]-1 H-imldazo{4,5-c}-quinolJne and 0.37 g of methyl- 
Isothiocyanate In 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystalllzatlon from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 216 to 218*C. 



Elemental analysis for C,^^ - 1/2H 2 0 


Calculated % 
Found % 


C, 60.45; 
C, 60.79; 


H, 6.67; 
H, 6.66; 


N, 22.26 
N, 21.97 



[0126] In accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-{2-(4-Chloro-2-phenyl-1 H-lmldazo[4 p 5-c}quino»n-1 -yl)ethyl]-N-methyl-1 -piperidinecaroothioamide 
[0127] 

Appearance: colorless crystals 
Recrystalllzatlon solvent: methanol 
mp: 215-220°C (decomposition) 
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Elemental analysis for C^eCINjS 


Calculated % 
Found % 


C, 6471; 
C, 64 80; 


H, 5.65; 
H, 5.62; 


N, 15.09 
N, 14.96 



Example 202 

H2 . ( 1.Amidino^eridy0e%^ 

101281 A solution of 0.75 g of 4^hloro-2-phenyM-{2.(4-pipen^ 9 
LvrLolo-tcar^amidine hydrochtonde and 0.39 ml of triethylamine in 5 ml of N.N-dimethylfomwnide was stored 
Tmom^eraX for 19 hour, The reaction solution was concentrated and the residue was added wrth ethenol, 
i-* were coBected by Nation to rjive 0.51 grf cofcrless crystals. Relation from 
e"hanol gave colorless crystals having the melting point of from 270 to 273-C (decomposition). 



Elemental analysis tor C^H^CINe • HCI . 1/2H 2 0 


Calculated % 
Found % 


C, 60.25; 
C, 60.47; 


H, 5.69; 
H, 5.61; 


N, 17.57 
N, 17.36 



f 



101291 As an example of the excellent effects of the compounds according to the present Invention, experimental 
E ofTnhbi ™ions against production of TNF- oand IL-1? in humance.te will be shown below 

1 . Preparation of blood cells for culture 

(01301 About 50 mL of whole blood was collected from adult healthy volunteers by venepuncture into a plaatic tube 
EcontSg m PL of Novo-heparin 1000 (Novc-Nord.sk ATS). Then. PBMCs (Periphera. M M 
£5 wTrTpmpa ed using a cell separation tube, LeucoPREP™ (Becton Dickinson), and cultured with RPMM640 
mJlium (NissTpnan^aceutical Co.) containing 2 mM L -glutamine (Life Technologies 2.5 UmH pen.c.1 l.n-2 5 pgtoL 

mL. 

2. Preparation of test compounds 

t0131l Tesl compounds were dissolved in distilled ultra-pure water, dimethyl sulfoxide, or 0.1 N ^dmcWoric acW« 
Sl^nrthenTequendalhy diluted with saline and used. The compounds were exammed at concentrabons rang.ng 
from10- 1 °Mto10- 9 M. 

3. Treatment of cells with medicaments 
F01321 lOuLoflug/mLllpoporysacchar^^^ 

Kss e cu^reS (SoWdnson). containing 180 pL of the PBMCsin t^rem^^ura Ajar 
30 mimL. 1 0 pL of the solution of Ihe teat compound or the solvent was further i added to each well, and the plate 
was covered Jn a plastic lid and Incubated at 37*C for 18 houra In an atmosphere of 5% C0 2 . 

4 Determination of human TNF-a and human IMP 

added to each well and Incubated. Then the second-antibody against cytoWne and ™™™r^ e r Z final wash- 
ond-antibodyweresuccessively added while applying washing processes ^ Mnthe0 P7f n8 " A "™"^t,o 

r»»rtio n was Quenched with 1 N sulfuric acid, and then the abaorbance at 450 nm of each wen was mawui ^ j 
reaction was .quenched Iwnnj concentrations of the cytokines were deterrrcned by quartifl- 

SSSTS v£Z Devices,, !n companson wim the calibration cu.es obtained by using the re- 
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combinant cytokines as the standards. For determination of human TNF-cc, monoclonal anti-human TNF-a (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Phanma Blotechnologle Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and third-antibodys and the standard for the calibration curve, respectively. For determination of human 
5 lL-1 p, monoclonal anti-human IL-t p (Cistron), polyclonal sheep anti-human IL-1 p (Biogenesis), HRP conjugated don- 
key anti-goat IgG (Chemicon International), and recombinant human IL-1p (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibration curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS 
[0135] Results are shown in tables 1 and 2. 



Table 1: 



Inhibitory action against TNF- a production in human cells 


Compounds 


Administered concentration (pmoVL) 


0.001 


0 01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example HO 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 116 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 ! 



Table 2: 



Inhibitory action against IL-1 p production in human cells 


Compounds 


Administered concentration Qimol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


65 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


108 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136] These results dearly Indicate that the compounds of the present Invention have excellent Inhibitory actions 
43 against production of TNF and IL-1 . 

Industrial Applicability 

[0137] The compounds of the present invention have excellent inhibitory actions against production of TNF or IL-1 
so and are extreameiy useful as preventive or therapeutic agents of diseases mediated by these cytokines. 

Claims 

53 1 . A 1 H-lmidazopyridine derivative represented by the following general formula or a salt thereof: 
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io wherein R 1 represents hydrogen atom, hydroxy! group, an aikyl group which may have one or more substituents, 

a cycloalkyl group which may be substituted, a styryi group which may be substituted, or an aryi group which may 
have one or more substitutents; R 2 represents hydrogen atom, an aikyt group, a halogen atom, hydroxy! group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyciic or a heterocyclic ring which may be 

is substituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; R 3 represents a saturated nitrogen- 

containing heterocyclic group which may be substituted; and m represents an Integer of from 0 to 3; provided when 
R 3 represents unsubstituted piperidino group, at least one of R 1 and R 2 is not hydrogen atom. 

2. A 1H-imidazopyridine derivative represented by the following general formula or a salt thereof: 

20 



23 




30 

wherein R 1 represents hydrogen atom, hydroxy! group, an alkyl group which may have one or more substituents, 
a cydoaikyl group which may be substituted, a styryi group which may be substituted, or an aryl group which may 
have one or more substitutents; R 2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 

35 phenoxy group which may be substituted; ring A represents a homocyciic or heterocyclic ring which may be sub- 

stituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; m represents an integer of from 0 to 3; 
R 4 represents hydrogen atom, an alkyl group, benzyl group, trtphenylmethyl group, an alkanoyl group which may 
be substituted, an alkoxycarbonyl group, benzytoxycarbonyl group, a thlocarbamoyl group which may be substi- 
tuted, an alkanesulfonyt group, a benzenesulf onyl group which may be substituted, or amidino group; Y represents 

40 methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH, or a single bond; and n 

represents an integer of from 0 to 2. 

3. The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A Is benzene ring or thiophene 
ring. 

45 

4. A medicament which comprises as an active ingredient the 1 H-imldazopyrldlne derivative or a pharmacologically 
acceptable salt thereof according to claim 1 or claim 2. 

5. The medicament according to claim 4 which is used for preventive or therapeutic treatment of a disease in which 
so a cytokine Is mediated. 



35 
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